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PREFACE 

The purpose of this revision of Ray's " New Practical 
Arithmetic " is to adapt the book more closely to modern 
methods of teaching Arithmetic, without removing any 
of the features that have so long held the favor of thou- 
sands of teachers and pupils throughout the country. 
The revision, therefore, provides for the enrichment of 
some subjects, like Practical Measurements, Bills and 
Accounts, etc., which receive much consideration in the 
modern school curriculums, the abridgment of others of 
waning importance, and the total omission of those that 
have become obsolete. 

The philosophical method of the original edition, how- 
ever, remains unchanged. Every principle is clearly 
explained by an analysis or solution of a simple example 
from which a rule is derived. The application of the rule 
to the solution of problems of gradually increasing diffi- 
culty completes the presentation of the subject. 

The exercises have been constructed with a view to 
affording the mental discipline necessary to strengthen 
the reasoning power and to giving the pupil a mastery 
over the problems that are sure to present themselves in 
the common walks of life. They are founded on consid- 
erations both of psychological pedagogy and of practical 
utility. 
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NOTATION AND NUMERATION 

1. A unit is a single thing of any kind ; as one, one 
apple, one dollar, one pound. 

A number consists of one or more units; as one, five, 
seven cents, nine men. 

Arithmetic is the science that treats of numbers and the 
methods of using them. 

Numbers may be expressed by words^ by figures^ or by 
letterB, 

A system of notation is a method of expressing numbers 
by figures or by letters. 

Two systems of notation are in use, the Arabic and the 
Raman. The Arabic system is used in all our arith- 
metical calculations. 

THE ARABIC SYSTEM OF NOTATION 

2. To express numbers, the Arabic notation employs 
ten characters, called figures; namely, 1, 2, 3, 4, 5, 6, 7, 
8, 9, 0. The first nine numbers are represented by the 
first nine figures, and all the other numbers by combina- 
tions of the ten figures. 

Note. — The Arabic system of notation was so called because its 
characters were supposed to have been introduced into Europe by the 
Arabians ; but it is now generally acknowledged that they originated 
in India. It is also called the decimal system and the common system. 

9 



10 NOTATION AND NUMERATION 

The order of a figure is the place it occupies in a 
number. 

Units of the first order, or units 

3. A unit or single thing is one, written 1. 

One unit and one more are two, written 2. 

Two units and one more are three, written 3. 

Three units and one more are foury written 4. 

Four units and one more are Jive, written 5. 

Five units and one more are six, written 6. 

Six units and one more are seven, written 7. 

Seven units and one more are eight, written 8. 

Eight units and one more are nine, written 9. 

These nine characters are called significant figures, be- 
cause they denote something. 

The character 0, called naughty cipher, or zero, stands 
for nothing ; its use is to fill vacant orders. 

When a figure stands alone or in the first place at the 
right of a number, it represents one or more U7iit8 of the 
firit order. Units of the first order are called simply units; 
and the place they occupy is called the units^ place. 

Units of the second order, or tens 

4. Nine units and one more are called ten. Ten is 
represented also by the figure 1 written in the second 
place from the right and in the units' place. 

One ten is written 10. 

Two tens are twenty, written 20. 

Three tens are thirty, written 30. 

Four tens are forty, written 40. 

Five tens are ffty, written 50. 

Six tens are sixty, written 60. 

Seven tens are seventy, written 70. 

Eight tens are eighty, written 80. 

Nine tens are ninety, written 90. 
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When a figure in a number stands in the second place 
from the right, it represents one or more uniU of the 
second order. 

Units of the second order are called tens ; and the place 
they occupy is called the tens' place. 

Tens and units 

5. The numbers between 10 and 20, 20 and 30, etc., are 
expressed by representing the tens and units of which they 
are composed. 

One ten and one unit are eleven, written 11. 
One ten and two units are twelve, written 12. 
One ten and three units are thirteen, written 13. 
One ten and four units are fourteen, written 14. 
One ten and five units are fifieen, written 15. 
One ten and six units are sixteen, written 16. 
One ten and seven units are seventeen, written 17. 
One ten and eight units are eighteen, written 18. 
One ten and nine units are nineteen, written 19. 
Two tens and one unit are twenty-one, written 21. 
Two tens and two units are twenty-two, written 22. 

Write : 

1. Twenty-three ; twenty-four ; twenty-five ; twenty- 
six; twenty-seven; twenty -eight ; twenty -nine. 

2. Thirty-seven; forty -two; fifty-six; sixty-nine; sev- 
enty-three; eighty-seven; ninety-four. 

3. Eighty -three ; forty-five ; ninety-nine ; fifty-one ; 
thirty-six; seventy-eight; sixty-two. 

4. Fifty-five; ninety-three; eighty-one; sixty-seven; 
forty-nine; seventy-four; thirty-eight. 

5. Seventy-six ; forty -four ; eighty-two ; fifty -seven ; 
thirty-five; ninety-one; sixty-three. 
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Bead: 














1. 71 


32 


63 


84 


65 


46 


97 


2. 58 


34 


79 


66 


41 


85 


92 


3. 75 


43 


88 


61 


59 


33 


96 


4. 39 


72 


54 


86 


47 


98 


64 


5. 68 


77 


31 


89 


62 


96 


48 



Units of the third order, or hundreds 

6. Ten teus are one hundred ; it is represented by the 
figure 1 written in the third order^ the orders of tens and 
units being each filled with a cipher. 

One hundred is written 100. 
Two hundred is written 200. 
Three hundred is written 300. 
Four hundred is written 400. 
Five hundred is written 500. 
Six hundred is written 600. 
Seven hundred is written 700. 
Eight hundred is written 800. 
Nine hundred is written 900. 

Units of the third order are called hundreds; and the 
place they occupy is called the hundreds^ place. 

Hundreds, tens, and units 

7. The numbers between 100 and 200, 200 and 800, etc., 
are expressed by representing the hundreds, tens, and 
units of which they are composed. 

One hundred and one unit is written 101, and read one 
hundred one. 

One hundred and one ten is written 110, and read one 
hundred ten. 
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One hundred, one ten, and one unit is written 111, and 
read one hundred eleven. 

One hundred and two tens is written 120, and read one 
hundred twenty. 

One hundred, two tens, and five units is written 125, 
and read one hundred twenty -five. 

Note. — Do not read the word and between hundreds and tens or 
hundreds and units. Read one hundred fifteen, one hundred two, not 
one hundred and fifteen, one hundred and two. 

Write : 

1. One hundred thirty; one hundred forty; one hun- 
dred fifty ; one hundred sixty ; one hundred seventy ; one 
hundred eighty. 

2. One hundred twenty-three; four hundred fifty-six; 
seven hundred eighty-nine; one hundred forty-seven; 
two hundred fifty-eight; three hundred sixty-nine. 

3. One hundred two; three hundred forty-five; six 
hundred seventy-eight; two hundred thirty-four; five 
hundred sixty-seven; eight hundred ninety. 

4. Four hundred fifty-three; seven hundred eighty- 
six; nine hundred twelve; two hundred thirty; four 
hundred fifty; six hundred seventy. 

5. One hundred fifty-three; four hundred eighty-six; 
seven hundred twenty-nine; one hundred three; four 
hundred six; seven hundred nine. 



Bead: 












1. 210 


320 


430 


540 


650 


760 


2. 213 


546 


879 


417 


528 


639 


3. 201 


435 


768 


324 


657 


980 


4. 543 


876 


192 


329 


548 


765 



5. 513 846 279 301 604 907 
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Units of higher orders 

8. Ten hundreds are one thousand ; it is represented by 
1 in the fourth order ; thus, 1000. 

Ten thousands form a unit of the ffth order; thus, 
10000; one hundred thousands, a unit of the sixth order; 
thus, 100000, etc. 

Invariably, ten units of any order make a unit of the next 
higher order. 

The names of the first nine orders may be learned from 
the following table : 









Table 


OF Orders 








9th 


8th 


7th 


eth 


5th 4th 


3d 


2d 
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• • 
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• 
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a 


00 
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1 


1 • 
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1 


1 


3 


1 


ti-thoufi 
ousand 


T3 


00 
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0) 
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^ A 


^ 


s 


fl 
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S 
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H H 


s 


H 


D 



9. The value of a figure depends upon the place it 
occupies. Thus, the value of 5 in units' order is 5; 
of 5 in tens' order, 50; of 5 in hundreds' order, 500. 
The value of a figure is increased tenfold by removing 
it one place to the left, and decreased tenfold by remov- 
ing it one place to the right. 

Grouping of orders into periods 

10. For convenience in writing and reading numbers, 
the different orders are grouped into periods of three 
orders each. 

Note. — A number is pointed off into periods of three figures each 
by commas. 
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The first three orders — units, tens, hundreds — consti- 
tute the first, or unM period. 

The second group of three orders — thousands, ten- 
thousands, hundred- thousands — constitutes the second, 
or thouBands^ period. 

The third group of three orders constitutes the third, 
or millions' period. 

The periods from the first to the twelfth, inclusive, may 
be learned from the following table : 

Table of Periods 



No. 


NAMfc 


No. 


Namb 


First 


Units 


Seventh 


Quintillions 


Second 


Thousands 


Eighth 


Sextillions 


Third 


Millions 


Nmth 


Septillions 


Fourth 


Billions 


Tenth 


Octillions 


Fifth 


Trillions 


Eleventh 


Nonillions 


Sixth 


Quadrillions 


Twelfth 


Decillions 



The grouping of the orders into periods is shown as 

follows : 

Numeration Table 



5th 
Trillions 



I i 

II § 

t^ b^ b^ 



4th 




3d 




2d 


Billions 


Millions 


Thousands 


. 


. 


• 


• 


. 


• • • 


• 


• 


• 




1 : : 


1 


• 


. 


d . . 


red-bill 
illions 
as . 


1 


1 

a 


a 


1 i| 


^3 ^ O 


Ti 


o 


'2^1 


1 § ^ 


§ 




a 


S fl 1 


S H « 


w 


H 


s 


W H H 



1st 

Units 






s 5 fl 
S H t3 



16 NOTATION AND NUMERATION 

It is plain that each period is composed of uniU^ tens^ and 
hundreds of that period. 

U. To write numbers in the Arabic system: 

1. Write six hundred fifty-four trillion eight hundred 
twenty-one billion nine hundred seventy -eight million two 
hundred fifty-four thousand three hundred fourteen. 



TriUlons 


Billions 


Millions 


Thoasands 


Units 


6 5 4, 


8 2 1, 


9 7 8, 


2 6 4, 


3 1 4. 


. . . 


• • • 


• • • 


. . . 


• • • 


n • • 

tt H P 


Hundreds 
Tens . . 
Units . . 


Hundreds 
Tens . . 
Units . . 


Hundreds 
Tens . . 
Units. . 


Hundreds 
Tens - . 
Units • • 



Rule. — Begin at the left, and write each period as a 
number composed of hundreds^ tens^ and units — filling the 
vacant orders with ciphers. 

Note. — In the left-hand period, however, when the hundreds or 
the hundreds and tens are wanting, the vacant orders are not to be 
filled with ciphers. 

Write : 

2. Two thousand ; thirty thousand ; four hundred 
thousand. 

3. Five million ; sixty million ; seven hundred million. 

4. Eight billion ; ninety billion ; one hundred billion. 

5. One thousand two hundred ; two thousand one 
hundred. 

6. Three thousand four hundred fifty; six thousand 
seven hundred eighty-nine. 
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7. Twelve thousand three hundred forty-five. 

8. Six hundred seventy-eight thousand nine hundred 
twelve. 

9. One million three hundred fifty-seven thousand nine 
hundred twenty-four. 

10. Sixty-eight million one hundred forty-three thousand 
seven hundred ninety-two. 

11. One thousand one ; one thousand ten ; one thousand 
one hundred. 

12. One thousand one hundred one ; one thousand one 
hundred ten ; one thousand one hundred eleven. 

13. Two thousand three ; four thousand fifty. 

14. Forty-five thousand twenty-six. 

15. Eighty thousand two hundred one. 

16. Ninety thousand one. 

17. Four hundred ten thousand two hundred five. 

18. One hundred thousand ten. 

19. Three million seventy thousand five hundred nine. 

20. Forty-five million eighty-three thousand twenty-six. 

21. Nine hundred nine million ninety thousand. 

22. Seven hundred million ten thousand two. 

23. Forty billion two hundred thousand five. 

24. Seven hundred twenty-six billion fifty million one 
thousand two hundred forty-three. 

25. Eighty billion seven hundred three million five 
hundred four. 

bay's mod. pract, ar. — 2 



18 NOTATION AND NUMERATION 

12. Numeration is the reading of numbers when ex- 
pressed according to a system of notation. 

To read numbers in the Arabic system : 
1. Read 654821978254314. 



Trillions 


BilUons 


Millions 


Thousands 


Units 


6 5 4, 

s • • 


Hundreds . oo 
Tens ... to 
Units . . . h- 


Hundreds . «> 
Tens . . . <j 
Units . . . 00 - 


2 5 4, 

1 s .5 


8 14. 

1 il 

W H P 



Rule. — 1. Begin at the rights and point off the number 
into periods of three figures each. 

2. Begin at the left^ and read each period as a number 
composed of hundreds^ tens, and units, giving the name of the 
period. 

Notes. — 1. The left-hand period will sometimes contain but one 
or two figures. 

2. It is customary to omit the name of the units' period. 

Bead : 

2. 41582; 763491; 2519834; 375486921; 4923176358. 

3. 37584216974; 432685729145; 6253971438267. 

4. 1300; 2540; 6070; 8009; 13200; 1005. 

5. 682300; 8600050; 3040; 50004; 704208. 

6. 7085; 62001; 400009; 2102102; 9001003. 

7. 130670921; 6900702003; 23004090701; 9420163070. 

8. 570000010326049; 103478511992485. 

9. 900020108000507; 800820020802008. 
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THE ROMAN SYSTEM OF NOTATION 

13. To express numbers, the Roman notation uses 
seven letters as follows : — 



Letters • 


. I 


V 


X 


L 


C 


D 


M 


Values . 


. 1 


6 


10 


60 


100 


600 


1000 



Note. — The Roman system of notation is so called because it was 
the method of expressing numbers used by the ancient Romans. It 
is now used to mark the chapters of books, the dial plates of clocks, 
etc. 

Principles. — I. Repeating a letter repeats its value. 

Thus, II represents two; III, three; XX, twenty; XXX, thirty; 
CC, two hundred; CCC, three hundred; MM, two thousand. 
Note. — The letters V, L, and D are never repeated. 

II. When a letter is placed after another of greater value^ 
their values are to be united. 

Thus, XI represents eleven ; VII represents seven ; LXXX repre- 
sents eighty. 

ni. When a letter is placed before another of greater 
value^ its valu£ is to be subtracted from that of the greater. 

Thus, IV represents four; IX, nine; XC, ninety; CD, four hun- 
dred ; CM, nine hundred. 

IV. When a letter is placed between two letters^ each of 
greater value^ its value is to be subtracted from the sum of 
the other two., 

Thus, XIV represents f oui-teen ; XIX, nineteen; XXIV, twenty- 
four; CXL, one hundred forty. 

V. A bar placed over a letter multiplies its value by 1000. 

Thus, V represents five thousand; X, ten thousand; L, fifty thou- 
sand ; M, one million ; CD, four hundred thousand. 
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NOTATION AND NUMERATION 



14. The 


foUowi 


Qg tab: 


lC show 


s the n 


lethod of coml 


)ina- 


tion: 














I . . 1 


XV . 


. 15 


LX . 


. 60 


MC . . 


1100 


II . . 2 


XVI . 


. 16 


LXX . 


. 70 


MCC . . 


1200 


III . . 3 


XVII . 


. 17 LXXX . 


. 80 


MCCC . . 


1300 


iv . . 4 


XVIII . 


. 18 


XC . 


. 90 


MCD . . 


1400 


V . . 5 


XIX . 


. 19 


C . 


. 100 


MD . . 


1500 


VI . . 6 


XX. 


. 20 


CC . 


. 200 


MDC . . 


1600 


VII . . 7 


XXI . 


. 21 


ccc . 


. 300 


MDCC . . 


1700 


VIII . . 8 


XXII . 


. 22 


CD . 


. 400 


MDCCC . . 


1800 


IX . . 9 


XXIV . 


. 24 


D . 


. 500 


MCM . . 


1900 


X . . 10 


XXVI . 


. 26 


DC . 


. 600 


MM . . 


2000 


XI . . 11 


XXTX . 


. 29 


DCC . 


. 700 


MMM . . 


3000 


Xn . . 12 


XXX . 


. 30 


DCCC . 


. 800 


v.. 


5000 


XIII . . 13 


XL . 


. 40 


CM . 


. 900 


CM . . 900,000 


XIV . . 14 


L. 


. 60 


M . 


. 1000 


M . . 1,000,000 


Read: 














1. 






2. 




3. 




XXIII 




CLVI 




MLXVI 




XXXIX 


CCXLIV 




MDCCLXXVI 




xn 




CDI 




MDCCCLXIII 




LXVI 




DCIX 




MDLXXXVIII 




LXXIV 


DCCCIV 




MDCXX 




XCVIII 




MIX 




MCMII 




Write in 


Roman Notation : 








4. 




5. 




6. 


7. 




23 




46 




73 


. 94 




57 




101 




106 


117 




109 




246 




309 


1010 




199 




859 




975 


410 




734 




1119 




1285 


800 




1066 




1572 




1812 


1814 




1492 




1431 




1850 


1704 




1776 




1598 




1793 


1588 




1800 




1215 




1527 


1903 





ADDITION 

15. 1. If you have 2 cents and iSnd 3 cents, how many 
will you then have? An^. 5 cents. 

Why ? Because 2 cents and 3 cents are 5 cents. 

2. I spent 12 cents for a slate, and 5 cents for a copy- 
book. How many cents did I spend ? 

An9. 17 cents. Why? 

3. John paid 6 cents for an orange, 7 cents for pencils, 
and 9 cents for a ball. How many cents did all cost ? 

Am. 22 cents. Why ? 

4. Joseph paid 5 cents for a daily paper, 10 cents for a 
weekly paper, 25 cents for a monthly magazine, 30 cents 
for a book of poems, and 40 cents for a novel. How much 
did he spend ? Ans. 110 cents. 

16. The operation in these examples is termed addition. 
Addition is the process of uniting two or more numbers 

into one number. 

The number obtained by addition is the sum or 
amount. 

17. The sign of addition (-f ), called plu9^ means more ; 
when placed between two numbers, it shows that they are 
to be added. Thus, 4 + 2 means that 4 and 2 are to be 
added. ' 

The sign of equality ( = ) denotes that the quantities 
between which it stands are equal. Thus, the expression 
4 + 2 = 6 means that the sum of 4 and 2 is 6. It is read, 
4 'plu% 2 equaU 6. 

21 
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ADDITION 



Addition Table 



2 + 0= 2 


3 + 0= 3 


4 + 0= 4 


5+0= 5 


2 + 1= 3 


3+1= 4 


4 + 1= 6 


5+1= 6 


, 2+2= 4 


3 + 2= 5 


4 + 2= 6 


5 + 2= 7 


2 + 3= 6 


3 + 3= 6 


4 + 3= 7 


5 + 3= 8 


2 + 4= 6 


3 + 4= 7 


4+4= 8 


5 + 4= 9 


2 + 5= 7 


3 + 5= 8 


4 + 5= 9 


5 + 5 = 10 


2 + 6= 8 


3 + 6= 9 


4 + 6 = 10 


5 + 6=11 


2 + 7= 9 


3 + 7 = 10 


4 + 7 = 11 


5 + 7 = 12 


2 + 8 = 10 


3 + 8 = 11 


4 + 8=12 


5 + 8 = 13 


2 + 9 = 11 


3 + 9 = 12 


4 + 9 = 13 


5 + 9 = 14 


6 + ©= 6 


7 + 0= 7 


8 + 0= 8 


9 + 0= 9 


6 + 1= 7 


7 + 1= 8 


8 + 1= 9 


9+1 = 10 


6 + 2= 8 


7 + 2= 9 


8 + 2 = 10 


9 + 2 = 11 


6 + 3= 9 


7 + 3 = 10 


8 + 3 = 11 


9 + 3 = 12 


6 + 4=10 


7 + 4 = 11 


8 + 4 = 12 


9 + 4 = 13 


6 + 5=11 


7 + 5 = 12 


8 + 5 = 13 


9 + 5=14 


6 + 6 = 12 


7 + 6 = 13 


8 + 6 = 14 


9 + 6 = 15 


6 + 7 = 13 


7 + 7 = 14 


8 + 7 = 15 


9 + 7 = 16 


6 + 8 = 14 


7 + 8=15 


8 + 8 = 16 


9 + 8 = 17 


6+9=15 


7 + 9 = 16 


8 + 9 = 17 


9 + 9 = 18 



18. When the sum of the figures in a column does not 
exceed 9, it is written under the column added. 

1. I own three tracts of land ; the first contains 240 
acres ; the second, 132 acres ; the third, 25 acres. How 
many acres do all contain ? 

Solution. — Since only units of the same order can be added, 
write units of the same order in the same vertical column, so that the 
figures to be added may be in the most convenient position. 

Beginning at the right, find the sum of the units, 5+2, 
and write this sum, 7, under the units* column. Next 
find the sum of the tens, 2 + 3 + 4, and write this sum, 9, 
under tens' column. Next find the sum of the hundreds, 
2+1, and write the sum, 3, under hundreds' column. 



operation 

240 acres. 

132 acres. 

25 acres. 

397 acres. 



ADDITION 28 

Note. — In adding, name results only. Thus in the tens' column 
say 2, 5, 9, not 2 and 3 are 5 and 4 are 9. 

2. I owe one man $210, another 1142, and another 
i 35. What is the sum of my debts ? $ 387. 

3. Find the sum of 4321, 1254, 3120. 8695. 

4. Find the sum of 50230, 3105, 423. 53758. 

19. When the sum of the figures in the column exceeds 
9, two or more figures are required to express it. 

1. Add the numbers 3415, 503, 1870, and 922. 

Solution. — Write units of the same order in the same column. 
The sum of the units, 2 + 3 + 5, =10 units, or 1 ten and units. 
Write the under units' column, and add the 1 to tens' 

mi i? XI ^ -i c^ » -, -n X OPERATION 

column. The sum of the tens, 1 + 2 + 7 + 1, =11 tens, 

^4.1 ^ 

or 1 hundred and 1 ten. Write 1 under tens* column, 

rrvo 

and add the second 1 to hundreds' column. The sum of 

the hundreds, 1 + 9 + 8+5 + 4, =27 hundreds = 2 thou- ^^"^^ 

sands and 7 hundreds. Write the 7 under hundreds' col- -^=f 

umn, and add the 2 to thousands* column. The sum of 

the thousands, 2 + 1+3, =6, which write under thousands* column. 

For convenience, the addition begins at the right-hand 
column, with the units of the lowest order, so that, if the 
sum of the figures in any column exceeds 9, the tens can 
be carried to the sum of the next higher order. 

Note. — To illustrate the greater convenience of adding the units' 
column first, take the above example. operation 

Solution. — Commencing the addition with the thou- 3415 
sands' column, the sum is 4; next adding the hundreds, 503 

the sum is 26 hundreds, which equal 2 thousands and 6 1870 
hundreds ; next adding the tens, the sum is 10 tens, equal 922 

to 1 hundred ; and finally adding the units, the sum is 10 4 

units, equal to 1 ten. As these sums have also to be 26 
added, this much extra work must be done in order to 10 

complete the solution. 10 

6710 
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20. Rule. — 1. Write the numbers to be added, so that 
figures' of the same order may stand in the same column. 

2. Begin at the right hand, and add each column sepa^ 
rately. Place the units obtained by adding each column 
under it, and carry the tens to the next higher order. Write 
down the entire sum of the last column. 

Proof. — Add the columns downwards, commencing with 
he column of units. If the results agree, the work it 
probably correct. 

1. Find the sum of 3745, 2831, 5983, and 7665. 

OPERATION 

In adding long columns of figures, it is convenient to oHo 
retain the numbers carried. This may be done by plac- 
ing them in smaller figures under their proper columns, 
M 3, 2, 1, in the margin. 



Add: 
2. 

184 
216 
135 
820 
413 
101 



3. 

204 
302" 
401 
811 
109 
43 



4. 

103 
405 
764 
573 
127 
205 



5. 

495 
207 
185 
825 
403 
325 



2831 
5983 
7665 
20224 
321 



6. 

384 
488 
348 
843 
483 
834 



7. 

1065 
6317 
5183 
7102 
3251 
6044 



/ 



1369 


1370 


2177 


2440 3330 


28962 


8. V 


9. 


10. -' 11. 


12. 


3725 


5943 


82703 


987462 


6840325 


5834 


6427 


102 


478345 


7314268 


4261 


8204 


6005 


610628 


3751954 


7203 


7336 


759 


423158 


6287639 



21023 27910 89569 2499593 24194086 
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13. 


14. 


IS. 


16. 


17. 


3686 


9898 


4356 


893742 


234567 


4724 


8989 


6342 


743698 


765432 


6583 


4545 


7989 


437821 


987654 


5798 


5454 


4878 


643567 


456789 


6953 


6363 


6749 
30314 


892742 
3611570 


778899 


27744 


35249 


3223341 


18. 




19. 


20. 


21. 


5493275 


4819 


18356 


849627 


6182463 


9263 


49276 


532472 


9538719 


2752 


94678 


293784 


2645834 


8375 


36525 


468135 


8256386 


6498 


42983 


926547 


32116677 ; 


31707 


241818 


3070565 


22. 


23. 


24. 


25. 


26. 


7421 


6873 


4729 


237285 


884261 


6322 


2196 


6234 


64371 


724353 


798 


588 


5781' 


2148 


416218 


4352 


79 


3143 


842 


598624 


547 


684 


7182 


55 


784344 


674 


4348 


6989 


789 


627517 


2315 


7896 


7222 


4621 


843641 


7218 


233 


6643 


15115 


47821 


1847 


594 


7859 


647890 


52348 


5721 


6483 


6742 


77442 


2932 


6843 


7542 


8982 


84931 


4751 


4722 


3967 


3451 


894623 


896 


5976 


29 


8692 


446217 


722 


6843 


478 


7341 


134162 


823344 


1234 


1717 


6822 


192317 


874132 



25 



62833 43702 97812 2802803 6685899 



26 ADDITION 

27. 11 + 22 + 38 + 44 + 55 = how many? 165. 

28. 23 + 41 + 74 + 83 + 16 = how many? 237. 

29. 45 + 19 + 32 + 74 + 56 = how many? 225. 

30. 51 + 48 + 76 + 85 + 4 = how many ? 264. 

31. 263 + 104 + 321 + 155 = how many ? 843. 

32. 94753 + 2847 + 93688 + 9386 + 258 + 8456 are how 
many ? 204388, 

Write in columns and add : 

33. 263, 104, 321, 155. 843. 

34. ^43, 756, 408, 696, 713, 559. 4075. 
33. 615, 23, 14, 439, 98, 76. 1265. 

36. 3421, 549, 314, 670, 2811, 1598. 9363. 

37. 94753,2847,93688,9386,258,3456. 204388. 

38. 312742, 401009, 71268, 314, 39, 71620. 856992. 

39. 2567, 16499, 888764, 41239, 5724, 8965. 963758. 

40. 329876, 555555, 909090, 784378, 870960, 199999. 

3649858. 

41. 987654, 321234, 567897, 123456, 749947, 403209. 

3153397. 

42. 1065310, 72444, 3619, 412, 37, 92654. 1234476. 

43. 4013009,42645,24,132,2460,1709. 4059979. 

44. January has 31 days ; February, 28 ; March, 31 ; 
April, 30; and May, 81. How many days are there in 
these five months ? 151. 

45. June has 30 days; July, 31; August, 31; September, 
80; October, 31. How many days are there in all ? 

153. 
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46. The first five months of a common year have 151 
days, the next five have 163 days, November has 30, and 
December, 31. How many days are there in the whole 
year? 365. 

47. I bought four pieces of muslin: the first contained 
50 yards, the second, 65, the third, 42, and the fourth, 89. 
How many yards were there in all? 246 yd. 

48. I owe one man $245, another $325, a third $187, a 
fourth $96. How much do I owe? $853. 

49. George Washington was born a.d. 1732, and lived 
67 years. In what year did he die? 1799. 

50. Alfred the Great died A.D. 901; thence to the 
signing of Magna Charta was 314 years; thei\,ce to the 
American Revolution, 560 years. In what year did 
the American Revolution begin? 1775. 

51. A has four flocks of sheep : in the first there are 
65 sheep and 43 lambs ; in the second, 187 sheep and 105 
lambs; in the third, 370 sheep and 243 lambs; in the 
fourth, 416 sheep and 95 lambs. How many sheep and 
lambs has he? 1038 sheep, and 486 lambs. 

52. A man bought 15 barrels of pork for $285, 9 
barrels for $144, 13 barrels for $234, and 24 barrels for 
$408. How many barrels did he buy, and how many 
dollars did he pay? 61 barrels, and $1071. 

53. The first of four numbers is 287 ; the second, 596 ; 
the third, 841 ; and the fourth, as much as the first three. 
What is their sum ? 3448. 

54. Some of the Pyramids of Egypt were built 1700 
years before the founding of Carthage; Carthage was 
founded 47 years before Rome. Rome was founded 753 
years before the Christian era. How many years before 
Christ were these Pyramids built? 2500. 
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55. Add three thousand five; forty-two thousand six 
hundred twenty-seven ; one hundred five ; three hundred 
seven thousand four ; eighty thousand seventy-nine ; three 
hundred twenty thousand six hundred. 763420. 

56. Add two hundred seventy-five thousand four 
hundred thirty -two ; four hundred two thousand thirty ; 
three hundred thousand five ; eight hundred seventy-two 
thousand twenty-six; four million two thousand three 
hundred forty-seven. 5851840. 

57. At the battle of Waterloo, which took place June 
18, 1815, the estimated loss of the English was 12000 ; of 
the French, 40000 ; of the Prussians, 38000 ; of the Bel- 
gians, 8000; of the Hanoverians, 3500. What was the 
total loss* of life in this battle? 101500. 

58. Add eight hundred eighty million eight hundred 
eighty-nine; two million two thousand two; seventy- 
seven million four hundred thirty -six thousand; two 
hundred six million five thousand two hundred seven; 
forty-nine thousand three; nine hundred ninety million 
nineteen thousand nine hundred nineteen. 2155513020. 

59. North America has an area of 9268837 square 
miles; South America, 6887794 square miles; and the 
West Indies, 94398 square miles. What is the area 
of the entire continent? 16251029 sq. mi. 

60. A man pays $600 for a lot, $1325 for building 
materials, $30 for digging the cellar, $120 for stone- 
work, $250 for brickwork, $140 for carpenter- work, 
$120 for plastering, and $115 for painting. How much 
does his house and lot cost him? $2700. 

61. A man bequeaths $7850 to his wife, $3275 to each 
of his two sons, and $2650 to each of his three daughters. 
What is the amount of his bequest? $22350. 
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62. A merchant spent $8785 for dress goods, and 
$12789 for sheetings. He sold the dress goods at a 
profit of $878, and the sheetings at a profit of $1250. 
For how much did he sell the whole? $23702. 

63. A merchant began business with $7000 cash, goods 
worth $12875, bank stock worth $5600, and other stocks 
worth $4785. In one year he gained $3500. How much 
was he worth at the end of the year? $33760. 

64. A house has two parlors, each requiring 30 yards 
of carpet; four bedrooms, each requiring 25 yards; a 
dining room and sitting room, each requiring 20 yards. 
How many yards are required to carpet the entire 
house? 200 yd. 

65. The population of a certain city was 33587 in 1900. 
In 1901 it had increased by 1245 ; and in 1902 by 2067 
more. What was the population in 1902 ? 36899. 

66. The village of Clayton is 463 miles east of May- 
ville, and Bartow is 756 miles west of Mayville. How 
far is it from Clayton to Bartow ? 1219 mi. 
• 67. The area of Maine is 33040 square miles ; of New 
Hampshire, 9305 square miles ; of Vermont, 9565 square 
miles ; of Massachusetts, 8315 square miles ; of Rhode 
Island, 1250 square miles ; of Connecticut, 4990 square 
miles. What is the total area of New England ? 

66465 square miles. 
68. The area of the United States up to 1897 was 
3681661 square miles. Since then there have been added 
the territory of Hawaii containing 6449 square miles ; 
Porto Rico, 3531 square miles ; Philippine Islands, 114410 
square miles ; Guam, 150 square miles ; Tutuila, 77 square 
miles; and Wake Island, 1 square mile. What is the 
present area of the United States ? 3806279 square miles. 
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21. 1. If you have 9 apples, and give 4 away, how 
many will you have left? Arts, 5 apples. 

Why ? Because 4 apples from 9 apples are 6 apples. 

2. Frank had 15 cents. After spending 7, how many 
were left? Ans. 8 cents. Why? 

3. If you take 8 from 13, how many are left? Ans. 5. 

4. If I have 25 cents, and spend 10 cents for a lead 
pencil, how much will I have left ? Ans. 15 cents. 

5. Twelve from twenty leaves how many ? Ans. 8. 

22. The operation in the preceding examples is termed 
subtraction. 

Subtraction is the process of taking one number from 
another or of finding the difference between two numbers. 

The number from which another is to be subtracted ia 
called the minuend ; the number to be subtracted the 
subtrahend; and the number left after subtraction, the 
difference or remainder. 

23. The sign of subtraction ( — ) is called minus^ mean- 
ing less. When placed between two numbers, it denotes 
that the number on the right is to be taken from the one 
on the left. Thus, 8 — 5 = 3 means that 5 is to be taken 
from 8, and is read, 8 minus 5 equals 3. 

30 
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Subtraction Table 



2-2 = 


3-3 = 


4-4 = 


5-5 = 


3-2 = 1 


4-3 = 1 


5-4=1 


6-5 = 1 


4-2 = 2 


5-3 = 2 


6-4 = 2 


7-5 = 2 


5-2 = 3 


6-3 = 3 


7-4 = 3 


8-5 = 3 


6-2 = 4 


7-3 = 4 


8-4 = 4 


9-5 = 4 


7-2 = 5 


8-3 = 5 


9-4 = 5 


10-5 = 5 


8-2 = 6 


9-3 = 6 


10-4 = 6 


11-5 = 6 


9-2 = 7 


10-3 = 7 


11-4 = 7 


12 - 5 = 7 


10-2 = 8 


11-3 = 8 


12 - 4 = 8 


13-5 = 8 


11 - 2 = 9 


12-3 = 9 


13-4 = 9 


14-5 = 9 


6-6 = 


7-7 = 


8-8 = 


9-9 = 


7-6 = 1 


8-7 = 1 


9-8=1 


10-9 = 1 


8-6 = 2 


9-7 = 2 


10-8 = 2 


11-9 = 2 


9-6 = 3 


10-7 = 3 


11-8 = 3 


12-9 = 3 


10-6 = 4 


11-7 = 4 


12 - 8 = 4 


13-9 = 4 


11-6 = 5 


12-7 = 5 


13-8 = 5 


14-9 = 5 


12-6 = 6 


13 - 7 = 6 


14-8 = 6 


15-9 = 6 


13-6 = 7 


14 - 7 = 7 


15-8 = 7 


16-9 = 7 


14-6 = 8 


15-7 = 8 


16-8 = 8 


17-9 = 8 


15-6 = 9 


16-7=9 


17 - 8 = 9 


18-9 = 9 



24. When each figure of the subtrahend is not greater 
than the corresponding figure of the minuend: 



1. A man having $135, spent $112. 
he left ? 



How much had 



OPERATION 



Solution. — For convenience, write the smaller number under the 
greater, with units of the same order in the same column. 

Begin at the right ; 2 from 5 leaves 3, which 
put in units' place; 1 from 3 leaves 2, which 
put in tens' place; 1 from 1 leaves 0, and, as 
there are no figures on the left of this, the place 
is vacant. 



135, minuend. 
112, subtrahend. 

23, remainder. 
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2. A farmer having 246 sheep, sold 123. How many 
sheep had he left ? 122. 

3. A man bought a farm for $761, and sold it for 
$875. How much did he gain? $124. 

Find the difference between : 

4. 734 and 631. 203. 6. 79484 and 26163. 64321. 

5. 8752 and 3421. 6331. 7. 49628 and 16416. 33113. 

25. When the lower figure in any order is greater than 
the upper : 

1. James had 13 cents. After spending 6, how many- 
cents had he left ? 

OPERATION 

Solution. — 5 cannot be subtracted from 3, 13 

but it can be subtracted from 13; 5 from 13 5 

leaves 8. "^ 

2. From 73 subtract 45. 

Solution. — 5 units cannot be taken from 3 units. Therefore 
change 1 of the 7 tens to 10 units and add these 
to the 3 units, making 13 units; then, subtract ^.. 

the 5 units, and there will remain 8 units, to be .- 

put in units* place. Since 1 ten is taken from the — 

7 tens, there remain but 6 tens. Subtract 4 tens 
from 6 tens and put the remainder, 2 tens, in tens' place. The 
difference is 28. 

Notes. — 1. Instead of actually taking 1 ten from the 7 tens, and 
adding it to the 3 units, the operation is performed mentally ; thus, 
5 from 13 leaves 8, and 4 from 6 leaves 2. 

2. In such cases the value of the upper number is not changed, 
since the 1 ten which is taken from the order of tens is added to the 
number in the order of units. 

3. After increasing the units by 10, instead of considering the 
next figure of the upper number as diminished by 1, the result will be 
the same, if the next figure of the lower number is increased by 1 ; 
thus, in the previous example, instead of diminishing the 7 tens by 1, 
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add 1 to the 4 tens, which makes 5 ; thus, 5 from 13 leaves 8, and 5 
from 7 leaves 2. This process depends upon the principle that adding 
a number to the subtrahend gives the same result as subtracting it 
from the minuend. Since the subtrahend is to be subtracted from 
the minuend whatever is added to the subtrahend will be subtracted 
from the minuend. 

3. Find the difference between 805 and 637. 

Solution. — Writing the smaller number under operation 
the greater, with units of the same order in the 805 

same column, it is required to subtract the 7 units 637 

from 5 units. 7^ 

7 units cannot be taken from 5 units. As 
there are no tens we change 1 of the 8 hundreds to 10 tens, leaving 7 
in hundreds' place. We next change 1 of these 10 tens to units, 
leaving 9 tens and 15 units. 

Subtracting 7 from 15, 8 units are left, to be written in units* 
place ; next, subtracting 3 tens from 9 tens, there are left 6 tens, to 
be written in tens' place ; lastly, subtracting 6 hundreds from 7 hun- 
dreds, there remains 1 hundred, to be written in himdreds' place. 

Notes. — 1. If the 5 units are increased by 10, say 7 from 15 
leaves 8 ; then, increasing the 3 by 1, say 4 from 10 leaves 6 ; then, 
increasing 6 by 1, say 7 from 8 leaves 1. 

2. Begin at the right to subtract, so that if any lower figure is 
greater than the upper, 1 may be borrowed from a higher order. 

3. If the difference of two numbers is added to the smaller number, 
the sum will be equal to the greater. Thus, if 6 subtracted from 8 
leaves 3, then 3 added to 5 will equal 8. 

Rule. — 1. Write the smaller number under the greater^ 
placing figures of the same order in the same column. 

2. Beginning at the right hand^ subtract each figure from 
the one directly over it, and vrrite the remainder beneath, 

3. If the lower figure exceeds the upper ^ add ten to the 
upper figure, and subtract the lower from it. Then take one 
from the next upper figure, or add one to the next lower 
f^gure^ and subtract as before, 

BAT^S MOD. PRACT. AR. — 3 
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Proof. — Add the remainder to the mbtrahend. If the 
sum 18 equal to the minuend^ the work i% correct. 





X. 


2. 


3. 


4. 


Minuends, 


7640 


860012 


4600120 


3860000 


Subtrahends, 


1234 


430021 


2910221 


120901 


Remainders, 


6406 


429991 


.1589899 


3739099 


Proof, 


7640 


860012 


4500120 


3860000 



Subtract : 

5.x 1234567 from 4444444. 

6. 15161718 from 915^6171, 
34992884 from 63046571, 
19019 from 20010, 
405022 from 2000687. 
100^006 from 2^20930. 



7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
IS. 
16. 
17. 



5^082 from 912010. 
9238715 from 18126402. 
9909090009 from 10900900900. 
4004 from 4000000. 
53845248 from 153425178. 
10001001 from 100000000. 
13201 from 17102102. 



3209877. 

76354453. 

28053687. 

991. 

1595665. 

1011924. 

861928. 

8887687. 

991810891. 

3995996. 

99579930. 

89998999. 

17088901. 



Svhtr<ict and prove : 

18. 876-385. 491. 

19. 105- 96. 9. 

20. 908-399. 509. 

21. 765-576. 189. 

22. 620-434. 186. 



23. 540-398. 142. 

24. 209-136. 73. 

25. 313-267. 46. 

26. 500-347. 153. 

27. 490-285. 205. 
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28. 


4187-3098. 


1089. 


3a 29432- 


-13278. 


29. 


6824-4778. 


1046. 


39. 38416- 


-29547. 


30. 


8932-6596.^ 


2336. 


40. 47000- 


- 8756. 


31. 


3795-2499. 


1296. 


41. 66669- 


- 966. 


32. 


6349-5303. 


1046. 


42. 65000- 


- 2044. 


33. 


1471-1284. 


187. 


43. 74680- 


- 9933. 


34. 


2563-2155. 


408. 


44. 83700- 


- 992. 


35. 


7656-7577. 


79. 


45. 92000- 


-88091. 


36. 


9208-8469. 


739. 


46. 11300- 


-10949. 


37. 


5090-4346. 


745. 


47. 80200- 


-79858. 


48. 


Take 17 cents from 63 cents. 




49. 


A carriage cost $137, and a horse $65. Hi 
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16154. 
8869. 
38245. 
55693. 
62956. 
64747. 
82708. 
3909. 
351. 
342. 
46 cents. 
How much 
more than the horse did the carriage cost? 172. 

50. A tree 75 feet high was broken ; the part that fell 
was 37 feet long. How high was the stump ? 38 ft. 

51. America was discovered by Columbus in 1492. 
How many years had elapsed in 1900 ? 408. 

52. I deposited in the bank $1840, and drew out $475. 
How many dollars had I left ? 11365. 

53. A man has property worth $10104, and owes debts 
to the amount of $7426. When his debts are paid, how 
much will be left ? $2678. 

54. A man having $100000, gave away $11. How 
much had he left ? $ 99989. 

55. What is the difference in height between the vol- 
cano of Mt. Pelee, 4430 ft. high, and that of Mt. Vesu- 
vius, 4205 ft. high? 225 ft. 

56. By how much does the area of Lake Superior, which 
is 31200 square miles, exceed that of Lake Ontario, which 
is 7240 square miles? 23960 sq. mi. 
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57. The minuend is 15649, which is 2408 more than 
the subtrahend. What is the subtrahend ? 13241. 

58. In 1900 the population of New York City was 
8437202, and that of Chicago 1698675. How many more 
people were there in New York than in Chicago ? 

1738627. 

59. How far apart are two cities, one of which is 2346 
miles from Boston, and the other 4335 miles in the same 
direction from Boston ? 1989 mi. 

60. A man invested $30000 in business; at the end of 
the first year all his assets amounted to only $26967. 
How much had he lost ? . $3033. 

61. Mr. Beard has #297420 less than Mr. Hall, who 
has * 456721. How much has Mr. Beard ? $159301. 

62. If I borrow $32450 and pay back $19275, how 
much do I still owe ? $13175. 

63. The sum of two numbers is 619346, and the greater 
is 452020. What is the less ? 167326. 

64. The 250th anniversary of the founding of a society 
was celebrated in 1903. When was the society founded? 

1653. 

65. Previous to a fire the contents of a store was valued 
at $25690; after the fire at $18040. How much was 
lost by the fire ? $7650. 

Examples in Addition and Subtraction 

26. 1. 275 + 381 + 625 - 1098 = ? 183. 

2. 6723-479-347-228 = ? 6669. 

3. I owe three notes, whose sum is $1300, one note 
being for $250, and another for $650. What is the 
amount of the third note? $400. 
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4. In January, 1903, a merchant bought goods to the 
amount of $2675; in February, $4375; and in March, 
$1897. After making one payment of $3000, and another 
of $4947, how much did he still owe? $1000. 

5. Mr. Jones deposited in a bank on Monday $450 ; 
on Tuesday, $725; on Wednesday, $1235; on Thursday, 
$4675; and on Friday, $1727. On Saturday morning 
he drew out $5935, and Saturday afternoon, $877. How 
much money had he left in bank ? $2000. 

6. At the end of one year I found I had spent $2300. 
Of this amount, $350 was paid for board, $125 for 
clothing, $375 for books, $150 for incidentals, and the 
remainder for two acres of ground. How much did the 
two acres cost? $1300. 

7. A speculator bought three houses. For the first he 
paid $4875: for the second, $2250 more than for the 
first; and for the third, $3725. He afterward sold them 
all for $20,838. How much did he gain? $5113. 

8. A man owns property valued at $49570, of which 
$16785 are in personal property, and $24937 in real 
estate ; the remainder is deposited in bank. How much 
has he in bank? $7848. 

9. A merchant bought a bill of goods for $7895, and 
paid $175 for freight, and $8 for cartage. He sold the 
goods for $10093. How much did he gain? $2020. 

10. The following is Mr. Brown's private account for 
two weeks: First week, received $50 for salary, and 
spent $25 for clothing, $8 for board, $1 for washing, 
and $5 for sundries. Second week, received $50 for 
salary, loaned $35 to Tom Jones, paid $8 for board, $1 
for washing, and $8 for sundries. How much did Mr. 
Brown have at the end of the two weeks? $9. 



88 SUBTRACTION 

11. A farmer invested $10000, as follows: in land, 
f5750; in horses, $925; in cattle, $1576; in hogs, $675; 
and the remainder in implements and tools. How much 
did he invest in implements and tools? $1075. 

12. A speculator on Monday gained $4625; on Tues- 
day, $3785; on Wednesday he lost $6955; on Thursday 
he lost $895; on Friday he gained $985 ; and on Satur- 
day he lost $1375. How much did he gain during the 
entire week? $170. 

13. A farmer raised 2040 bushels of rye and 1059 
bushels of wheat. After selling 1050 bushels of rye 
and 985 bushels of wheat, how many bushels of both 
together had he left? 1064 bu. 

14. There are 21360 newspapers printed in the United 
States and Canada, 8000 in Great Britain, 6000 in Ger- 
many, and 4300 in France. How many more are printed 
in the United States and Canada than in Great Britain, 
Germany, and France together? 3060. 

15. If 111100000 people in the world speak English, 
61200000 French, and 42800000 Spanish, how many 
more people speak English than French and Spanish 
together? 17100000. 

16. The area of North America is 9363235 square 
miles; of South America, 6887794 square miles; of 
Europe, 3857504 square miles. How much greater is 
the area of North and South America together than 
that of Europe? 12393525 sq. mi. 

17. Congress voted $200000 for the relief of the victims 
of the volcanic eruption in the island of Martinique. If 
$110075 were spent for food and $46025 for clothing, 
how much remained for other expenses? $43900. 
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27. 1. If one orange costs 2 cents, how much will 3 
oranges cost? 

Solution. — Three oranges will cost 3 times as much as one 
orange; that is, 2 cents taken 3 times : 2 + 2 + 2 = 6. 

2. If one lemon costs 3 cents, how many cents will 4 
lemons cost? Ans. 3 + 3 + 3 + 3 = 12. 

3. At 4 cents apiece, how much will 6 pencils cost ? 

An%. 4 + 4 + 4 + 4 + 4 + 4 = 24. 

4. In an orchard there are 4 rows of trees, and in each 
row, 21 trees. How many trees are there in the orchard? 

Solution.— •!. By writing 21 four times, 1st row, 21 trees. 

as in the margin, and adding, the whole num- 2d row, 21 trees. 

ber of trees is 84. 3d row, 21 trees. 

2. Instead of writing 21 four times, write it 4th row, 21 trees, 
once, place the number 4 underneath, to indicate 84 

the number of times 21 is to be taken, and say, operation. 

4 times 1 are 4, which put in units' place; then, 21 

4 times 2 are 8, which put in tens* place; the 4 

result is 84, the same as found by addition. gj" 

The latter method of obtaining the result is called 
multiplication. Therefore, 

Multiplication is a short method of performing many 
additions of the same number, 

28. Multiplication is the process of taking one number 
as many times as there are units in another. 
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The multiplicand is the number to be taken or multi- 
plied ; the multiplier is the number denoting how many- 
times the multiplicand is taken ; the result is termed the 
product. 

Thus, 4 times 5 are 20 ; 5 is the multiplicand, 4 the multiplier, and 
20 the product. 

The multiplicand and multiplier are together called 
factors, because they make or produce the product. 

29. The sign of multiplication is x . It is read mniti' 
plied by when the multiplicand precedes it, and times when 
the multiplier precedes it. 

Thus, 8 dollars x 5 is read 8 dollars multiplied by 5 ; 5x8 dollars 
is read 5 times 8 dollars ; 6 x 4 is read 6 multiplied by 4 when 6 is the 
multiplicand, and 6 times 4 when 6 is the multiplier. 

In the table, read the sign x as times ; thus, 2 times 2 
are 4; 2 times 3 are 6. 

Multiplication Table 



1x1= 1 


1x2= 2 


1x3= 3 


1x4= 4 


2x1= 2 


2x2= 4 


2x3= 6 


2x4= 8 


3x1= 3 


3x2= 6 


3x3= 9 


3 X 4 = 12 


4x1= 4 


4x2= 8 


4x3 = 12 


4 X 4 = 16 


5x1= 5 


5 X 2 = 10 


5 X 3 = 15 


5x4 = 20 


6x1= 6 


6 X 2 = 12 


6x3 = 18 


6x4 = 24 


7x1= 7 


7 X 2 = 14 


7x3 = 21 


,7x4 = 28 


8x1= 8 


8 X 2 = 16 


8x3 = 24 


8x4 = 32 


9x1= 9 


9 X 2 = 18 


9 X 3 = 27 


9 X 4 = 36 


10 X 1 = 10 


10 X 2 = 20 


10x3 = 30 


10x4 = 40 


11x1 = 11 


11x2 = 22 


11x3 = 33 


11x4 = 44 


12 X 1 = 12 


12 X 2 = 24 


12 X 3 = 36 


12 X 4 = 48 
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1x6 = 


5 


Ix 6 = 


6 


Ix 7 = 


7 


Ix 8= 8 


2x5 = 


10 


2x 6 = 


12 


2x 7 = 


14 


2x 8= 16 


3x6 = 


15 


3x 6- 


18 


3x 7 = 


21 


3x 8= 24 


4x5 = 


20 


4x 6 = 


24 


4x 7 = 


28 


4x 8= 32 


6x5 = 


25 


5x 6 = 


30 


5x 7 = 


35 


5x 8= 40 


6x5 = 


30 


6x 6 = 


36 


6x 7 = 


42 


6x 8= 48 


7 X 5 = 


35 


7x = 


42 


7x 7 = 


49 


7x 8=66 


8x5 = 


40 


8x 6 = 


48 


8x 7 = 


56 


8x 8= 64 


9x5 = 


45 


9x 6 = 


54 


9x 7 = 


63 


9x 8= 72 


10x5 = 


50 


lOx 6 = 


60 


10 X 7 = 


70 


10 X 8= 80 


11x5 = 


55 


11 X 6 = 


66 


11 X 7 = 


77 


11 X 8= 88 


12x5 = 


60 


12 X 6 = 


72 


12 X 7 = 


84 


12 X 8= 96 


1x9 = 


9 


1x10 = 


10 


1x11 = 


11 


1 X 12 = 12 


2x9 = 


18 


2x10 = 


20 


2x11 = 


22 


2x12= 24 


3x9 = 


27 


3x10 = 


30 


3x11 = 


33 


3x12= 36 


4xa= 


36 


4xao=^ 


. 40 


4x11 = 


44 


4x12= 48 


. 5x9 = 


45 


5x10 = 


50 


5x11 = 


55 


5 X 12 = 60 


6x9 = 


54 


6x10 = 


60 


6x11 = 


66 


6x12= 72 


7x9 = 


63 


7x10 = 


70 


7x11 = 


77 


7x12= 84 


8x9 = 


72 


^8x10 = 


SO 


8x11 = 


88 


8x12= 96 


9x9 = 


81 


9x10 = 


90 


9xil = 


99 


9 X 12 = 108 


10x9 = 


90 


10x10 = 


100 


10 X 11 = 


110 


10 X 12 = 120 


11x9 = 


99 


11x10 = 


110 


11x11 = 


121 


11 X 12 = 132 


12x9 = 


108 


12 X 10 = 


120 


12x11 = 


132 


12 X 12 = 144 



30. The product of two numbers is not altered by 
changing the order of the factors. Thus, 6 x 4 = 24, 
and 4 X 6 = 24. 

A number used without reference to any particular 
thing is called an abstract number ; as, 2, 5, 8. 

A number used in connection with some thing is called 
a concrete number ; as, 2 chairs, 5 dollars, 8 pens. 

Note. — All numbers are in themselves abstract whether the kind 
of thing numbered is mentioned or not, but the distinction between 
abstract and concrete numbers as above defined is often convenient. 
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The multiplier is always regarded as an abstract num- 
ber, and the product is always of the same denomination 
as the multiplicand. Thus, in the example 5 x 3 a 15, 
the multiplicand is an abstract number; in the example 
5x3 cents = 15 cents, the multiplicand is a concrete 
number. 

Either factor may be used as multiplier when the num- 
bers are abstract. In practice the smaller number is 
generally used for convenience. 

31. I. When the multiplier does not exceed 12: 

1. How many yards of cloth are there in 3 pieces, each 
containing 123 yards ? 

Solution. — Place the multiplier under the operation 

multiplicand; 3 times 3 are 9 (units) ; write 9 ^33, multiplicand, 

in units' place ; 3 times 2 are 6 (tens) ; write 6 g multinlier 

in tens* place ; 3 times 1 are 3 (hundreds) ; — * 

write 3 in hundreds' place. ^^^» product. 

2. How much will 2 pianos cost at $231 each? $462. 

3. Howmuch will 3 horses cost at $132 each? $396. 

4. What is the product of 4 x 201 ? 804. 

5. What is the product of 3 x 2301 ? 6903. 

6. At $43 an acre, how much will 5 acres of land cost? 

Solution. — 5 times 3 are 15 (units) ; write the 6 in operation 
units' place, and reserve the 1 (ten) to add to the tens ; 9 43 

5 times 4 are 20, and 1 reserved are 21 (tens) ; write 1 5 

in tens' place and 2 in hundreds' place. ^215 

Rule. — 1. Write the multiplicand^ with the multiplier 
under it, and draw a line beneath. 

2. Begin with units ; Multiply each figure of the multi- 
plicand by the multiplier, adding the tens to the tens'' column 
as in addition. 
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Note. — Begin at the right hand to multiply, for convenience, so 
that the excess of tens in any lower order may be added to the order 
next higher. 





7 




8. 


9. 10. 


Multiplicand, 6142 


4184 


3172 41834 


Multiplier, 


6 


6 


6 7 


Product, 


26710 


26104 


16860 292838 


Multiply 
11. 


49 by 


3. 




147. 


12. 


67 by 


4. 




.228. 


13. 


128 by 


6. 




640. 


14. 


367 by 


6. 




2202. 


15. 


1427 by 


7. 




9989. 


16. 


19645 by 


8. 




167160. 


17. 


44386 by 


9. 




899474. 


1& 


708324 by 


7. 




4968268. 


19. 


96432 by 


10. 




964320. 


20. 


46782 by 


11. 




514602. 


21. 


86468 by 


12. 




1037496. 



II. When the multiplier exceeds 12 : 
22. What is 26 times 43 ? 

Analysis. — Since 25 is equal to 2 tens and 
20 + 5, multiply by 5 and write the product, 215 ; 
then multiply by the 2 tens, and write the product, 
8 hundreds and 6 tens, under the 2 hundreds and 
Iten. 

Multiplying by 6 units gives 5 times 43, and mul- 
tiplying by 2 tens gives 20 times 43 ; add them, be- 
cause 5 times 43 and 20 times 43 equal 25 times 43. 

Hence, multiply by the units' figure of the mul- 
tiplier, and write the product so that the right-hand figure will fall in 



units, that 


is. 


OPERATION 


43 






25 
215 = 


5x 


43 


86 = 


20 X 


43 


1075 = 


25 X 


48 
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nnits' place ; then multiply by the tens' figure, and write the right* 
hand figure of the product in the tens' place. 

Therefore, in multiplying by a figure of any order, write the right- 
hand figure of the product in the same order as the multiplier. 

Note. — The products of the multiplicand by the separate figures 
of the multiplier are called partial products. 

General Rule. — 1. Write the mtdtipUer under the multi- 
plicand, placing figures of the same order in a column, 

2. Multiply the multiplicand by each figure of the multi- 
plier in succession^ beginning with units^ always setting the 
right-hand figure of each product under that figure of the 
multiplier which produces it. 

8. Add the partial products; their sum will be the prod- 
uct sought. 

Proof. — Multiply the. multiplier by the multiplicand. If 
the product thus obtained is the same as the first product^ 
the work is probably correct. 

23. Multiply 2345 by 128 

SOLUTION PROOF 

123, multiplier. 

2345, multiplicand. 2345, multiplicand. 

123, multiplier. 615 = 6 x 123 

7035 = 3 X 2345 492 = 40 x 123 

469 = 20 X 2345 369 = 800 x 123 

2345 = 100 X 2345 246 = 2000 x 123 

288435 = 123 x 2345 288435 = 2345 x 123 

24. Multiply 827 by 208. operation 

327 
Remark. — When there is a cipher in the multiplier, " 

multiply only by the other figures, being careful to place — 

the right-hand figure of each partial product under the ^^. 

multiplying figure. — - 



MULTIPLICATION 



45 



25. 


13x286= 8055. 


34. 


85 X 624 = 


53040. 


26. 


19x346= 6574. 


35. 


97 X 976 = 


94672, 


27. 


29 X 425 = 12825. 


36. 


864 X 342 = 


124488, 


28. 


34 X 518 = 17612. 


37. 


526 X 376 = 


197776, 


29. 


37 X 279 = 10323. 


38. 


586 X 476 = 


255136, 


30. 


49 X 869 = 42581. 


39. 


215 X 2187 = 


470205, 


31. 


57 X 294 = 16758. 


40. 


276 X 3489 = 


962964, 


32. 


62 X 429 = 26598. 


41. 


365 X 1646 = 


600790, 


33. 


76 X 485 = 36860. 


42. 


685 X 8432 = 


5354826, 


Multiply : 










43. 6874 by 829. 




5698546. 






44. 2873 by 1823. 




5237479. 






45. 4786 by 8497. 




16736642. 






-46. 87603 by 9865. 




864208595. 






47. 83457 by 6835. 




570428595. 






48. 81624 by 7138. 




225732112. 





49. How much will 189 barrels of flour cost, at f4 a 
barrel? $756. 

50. How much will 823 ofl&ce desks cost, at f 12 apiece? 

$9876. 

51. How much will 675 pounds of cheese cost, at 13 
cents a pound ? 8775 cents. 

52. How much will 248 bushels of oats cost, at 48 cents 
a bushel? 11904 cents. 

53. If a man travels 28 miles a day, how many miles 
will he travel in 152 days ? 4256 miles. 

54. There are 1760 yards in one mile. How many 
yards are there in 209 miles ? 367840 yardsc 
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55. There are 24 hours in a day, and 865 days in a 
year. If a ship sails 8 miles an hour, how far will she 
sail in a year ? 70080 miles. 

56. Multiply two thousand twenty-nine by one thousand 
seven. 2043203. 

57. Multiply eighty thousand four hundred one by sixty 
thousand seven. 4824622807. 

58. Multiply one hundred one thousand thirty-two by 
twenty thousand one. 2020741032. 

59. A grocer bought 860 pounds of sugar for 4 cents a 
pound. How much did he pay for the sugar ? 3440 cents. 

60. A grocer bought 36 gallons of molasses for 45 cents 
a gallon, and sold it for 55 cents a gallon. How much did 
he gain ? 360 cents. 

61. A commission merchant sold 2650 bushels of wheat 
for a farmer, at 95 cents a bushel, and charged him 2 cents 
a bushel for selling. How much money was due the 
farmer ? 246450 cents. 

62. A farmer bought 6 horses of one man for 75 dollars 
each, and 5 horses of another for 125 dollars each, and 
sold them all for 150 dollars each. How many dollars did 
he gain ? $ 575. 

63. A merchant bought one box of goods for 250 dollars, 
two more for 325 dollars each, and three more for 175 dol- 
lars each. He sold them all so as to gain 356 dollars. Foi 
how much did he sell them ? $ 1781. 

64. A farmer bought 24 sheep, at 5 dollars a head ; 36 
hogs, at 14 dollars a head ; and 9 cows, at 45 dollars a 
head. When he sold them all, he lost 275 dollars. For 
how much did he sell them ? $ 754. 

65. To 75 X 37 add 85 x 54, and subtract 5284. 2081. 

66. To 69 X 53 add 48 x 27, and subtract 4279. 674. 



CONTRACTIONS IN MULTIPLICATION 4T 

67. A man bought 85 bags of coffee, of 63 pounds each, at 
20 cents a pound. How much did it cost ? 107100 cents. 

68. If a man takes 2235 steps in walking a mile, how 
many steps will he take in walking 28 miles ? 62580 steps. 

69. Two steamers start from the same place and sail in 
opposite directions. The first sails 16 miles an hour and 
the second 17 miles an hour. How far apart will they be 
in 2 days of 24 hours each ? 1584 miles. 

70. If 125 tons of iron rail are used for a mile of railroad, 
how many tons will be used for 248 miles ? 31,000 tons. 

71. A barrel of flour weighs 196 pounds. How many 
pounds will 2347 barrels weigh ? 460012 pounds. 

72. A freight train consisting of 18 cars is laden with 
flour. Each car contains 75 barrels of flour of 196 pounds 
each. How many pounds of flour are in the train ? 

264600 pounds. 

CONTRACTIONS IN MULTIPLICATION 

32. When the multiplier can be separated into factors : 

1. How much will 15 melons cost, at 8 cents each ? 

OPERATION 

Analysis. — Since 15 is 3 Cost of 1 melon, 8^ 
times 5, 15 melons will cost 8 5 

times as much as 5 melons. Cost of 5 melons, 40^ 

Therefore, instead of multi- 3 

plying 8 by 15, first find the cost ^^^^ ^^ ^5 ^^^^^^ ^^ 
of 5 melons, by multiplying 8 
cents by 5; then take 8 times that product for the cost of 15 melons. 

Rule. — 1. Separate the multiplier into two or more 
factors. 

2. Multiply the multiplicand hy one of the factors, and 
this product hy another factor^ till every factor is used ; the 
last product udll be the one required. 
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Note. — Do not confound the factors of a number with the parU 
into which it may be separated. Thus, the factors of 15 are 5 and 3, 
while the parts into which 15 may be separated are any numbers 
whose sum equals 15 ; as, 7 and 8 ; or 2, 9, and 4. 

2. How much will 24 acres of land cost at #124 an 
acre? 12976. 

3. How far will a ship sail in 56 weeks, at the rate of 
1512 miles per week ? 84672 miles. 

4. How many pounds of iron are there in 54 loads, each 
weighing 2873 pounds ? 155142 pounds. 

5. Multiply 2874 by 72. 206928. 

6. Multiply 8074 by 108. 871992. 

33. When the multiplier is i with ciphers annexed; as 
10, 100, 1000, etc. : 

1. Placitrg one cipher on the right of a number (§ 8) 
changes the units into tens, the tens into hundreds, and 
so on, and therefore, multiplies the number by ten; thus, 
annex one cipher to 25, and it becomes 250. 

2. Annexing two ciphers changes units into hundreds, 
tens into thousands, etc., and multiplies the number by one 
hundred; thus, annex two ciphers to 25, and it becomes 
2500. 

Rule. — Annex as many ciphers to the multiplicand a» 
there are ciphers in the multiplier^ and the number thus 
formed will be the product required. 

Multiply : 

24500^ 

138000. 

4280000. 

87200000. 

9642000000. 

6. 10045 by 1000000. 10045000000. 



1. 


245 by 100. 


2. 


138 by 1000. 


3. 


428 by 10000. 


4. 


872 by 100000. 


5. 


9642 by 1000000. 
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34. When there are ciphers at the right of one or both of 
the factors : 

1. Find the product of 625 by 600. 

Analysis. — The multiplier may be considered as com- opbbatioit 
posed of two factors : 5 and 100. Multiplying by 5, the g^g 

product is 3125 ; the product of this number by 100 is g^ 

312500, which is the same as annexing two ciphers to the 319500 

first product. 

2. Find the product of 2300 x 170. 

Analysis— The number 2300 may be regarded as o^^k^tiow 
composed of the two factors 23 and 100; and 170, of the ^^ 
two factors 17 and 10. 



170 



The product of 2300 by 170 is found by multiplying ^^^ 

23 by 17, and this product by 100, and the resulting £2 

product by 10 (§ 33) ; that is, by finding the product of 391000 
23 by 17, and then annexing 3 ciphers to the product, as there are 3 
ciphers at the right of both factors. 

Rule, — Multiply without regarding the ciphers on the 
right of the factors; then annex to the product as many 
ciphers as are at the right of both factors. 

Multiply : 

3. 2350 by 60. 141000. 

4. 80300 by 450. 86135000. 

5. 10240 by 3200. 82768000. 

6. 9600 by 2400. 23040000. 

7. 18001 by 26000. 468026000. 

8. 8602 by 1030. 8860060. 

9. 3007 by 9100. 27363700. 

10. 80600 by 7002. 664361200. 

11. 70302 by 80300. 5645250600^ 

12. 904000 by 10200. 9220800000. 

13. 80360 by 25000. 2009000000. 

bat's mod. pract. ar. — 4 



DIVISION 

35. 1. If you divide 6 apples into groups of 2 apples 
each, how many groups will there be ? 

Ans, 2 apples are contained 3 times in 6 apples; therefore, there 
will be 8 groups. 

2. If you divide 6 apples equally between 2 boys, how 
many will each boy have ? 

Atis. Each boy will have one half of 6 apples, or 6 apples divided 
by 2, which are 3 apples. 

How many times is 2 contained in 6 ? Ans. 3. 

Why ? Because 8 times 2 are 6. 

What is one half of 6 ? Am. 3. 

Why ? Because 3 multiplied by 2 = 6. 

3. If you divide 8 peaches equally between 2 boys, 
how many will each have ? Ans. 4 peaches. Why ? 

4. How many times is 2 contained in 10? What is 
one half of 10 ? Ans. 5. Why ? 

The process by which the preceding examples are 
solved is called division. 

36. Division is the process of finding how many times 
one number is contained in another. It is also the process 
of separating a number into equal parts. 

The 'divisor is the number by which to divide ; the 
dividend is the number to be divided ; the quotient is the 

60 



DIVISION 51 

result obtained by division. The quotient shows how 
many times the divisor is contained in the dividend. 

Thus, 3 is contained in 12, 4 times; here, 3 is the divisovy 12 the 
dividend, and 4 the quotient. 

Since 3 is contained in 12 four times, 4 times 3 are 12 ; 
that is, the divisor and quotient multiplied together pro- 
duce the dividend. 

Since 3 and 4 are factors of the product 12, the divisor 
and quotient correspond to the factors in multiplication ; 
the dividend, to the product. Therefore, 

Division is the process of finding one of the factors of a 
product^ when the other factor is known. 

37. A boy has 8 cents. How many lemons can he buy, 
at 2 cents each ? 

Analysis. — He can buy 4, because 4 lem- 8 cents, 

ons, at 2 cents each, will cost 8 cents. 1st lemon, 2 cents. 

The boy would give 2 cents for 1 lemon, and Left, 6 cents, 

then have 6 cents left. 2d lemon, 2 cents. 

After giving 2 cents for the 2d lemon, he Left, 4 cents, 

would have 4 cents left. 3d lemon, 2 cents. 

Then, giving 2 cents for the 3d, he would Left, 2 cents. 

Have 2 cents left. 4th lemon, 2 cents. 

Lastly, after giving 2 cents for the 4th, he Left, cents, 

would have nothing left. 

A natural method of performing this operation is by 
subtraction ; but, when it is known how many times 2 
can be subtracted from 8, instead of subtracting 2 four 
times, say 2 is contained in 8 four times, and 4 times 2 
are 8. Therefore, 
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Division is a short method of making many subtractions 
of the same number. 

The divisor is the number subtracted ; the dividend is 
the number from which the subtraction has been made ; 
the quotient shows how many subtractions have been 
made. 



38. Division is indicated in three ways : 

3)12, ■^, 12 -*- 3, each means that 12 is to be divided 
by 3. 

In using the first sign when the divisor does not exceed 
12, draw a line under the dividend, and write the quotient 
beneath ,• if the divisor exceeds 12, draw a curved line on 
the right of the dividend, and place the quotient on the 
right of this. 
- The sign (-*-) is read divided by. 



2)8 
4 



15)46(3 
45 



1^=3 



21 + 3 = 7 



Division Table 



1^1= 1 


2-2= 1 


3-f-3= 1 


4^4= 1 


2^1= 2 


4^2= 2 


6^3= 2 


8^4= 2 


3^1= 3 


6-^2= 3 


9-^3= 3 


12-4-4= 3 


4-^l= 4 


8-^2= 4 


12 --3= 4 


16-4-4= 4 


54-1= 5 


10-4-2= 5 


15-5-3= 5 


20-4-4= 5 


0^1= 6 


12-^-2= 6 


18^3= 6 


24-^4= 6 


7^1= 7 


14-4-2= 7 


21 --3= 7 


28-^-4= 7 


8-f-l= 8 


16-4-2= 8 


24^3= 8 


32-4-4= 8 


9^1= 9 


18^2= 9 


27-^3= 9 


36^4= 9 


10^1 = 10 


20 -4- 2 = 10 


30 ^ 3 = 10 


40 -5- 4 = 10 


11^1 = 11 


22 ^ 2 = 11 


33 ^ 3 = U 


44 - 4 = 11 


12 - 1 = 12 


24 s- 2 = 12 


36 -4- 3 = 12 


48 -5- 4 = 12 
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6-i-6= 1 


6-^6= 1 


7-^7= 1 


8-5-8= 1 


10^5= 2 


12-4-6= 2 


14-5-7= 2 


16-4-8= 2 


1-5 + 5= 3 


18^6= 3 


21-4-7= 3 


24^8= 3 


20-^-6= 4 


24 --6= 4 


28-4-7= 4 


32-4-8= 4 


25-^5= 6 


30 -f- 6= 5 


35-4-7= 5 


40-4-8= 5 


30^5= 6 


. 36 -4- 6 = 6 


42-4-7= 6 


48-5-8= 6 


35-4-5= 7 


42-4-6= 7 


49-4-7= 7 


56^8= 7 


40^5= 8 


48-4-6= 8 


56-5-7= 8 


64-5-8= 8 


45-5-5= 9 


54h-6= 9 


63-^7= 9 


72-5-8= 9 


50 ^ 5 = 10 


60 -4- 6 = 10 


70-4-7 = 10 


80 - 8 = 10 


55 -f- 5 = 11 


66 -4- 6 = 11 


77 -^ 7 = 11 


88 -4- 8 = 11 


60 ^ 5 = 12 


72 -1- 6 = 12 


84 -^ 7 = 12 


96 -4- 8 = 12 


9^9= 1 


10 -4- 10 = 1 


11-4-11= 1 


12-4-12= 1 


18-1-9= 2 


20^-10= 2 


22^11= 2 


24-5-12= 2 


27-4-9= 3 


30-4-10= 3 


33-5-11= 3 


36-4-12= 3 


36^9= 4 


40-1-10= 4 


44^11= 4 


48-4-12= 4 


45-4-9= 6 


50-4-10= 6 


55-4-11= 5 


60^12= 5 


54-^9= 6 


60-4-10= 6 


66-4-11= 6 


72-4-12= 6 


63-4-9= 7 


70-^10= 7 


77-^ll= 7 


84-4-12= 7 


72-4-9= 8 


80-4-10= 8 


88-4-11= 8 


96-4-12= 8 


81-4-9= 9 


90 -J- 10= 9 


99-5-11= 9 


108-^12= 9 


90 -J- 9 = 10 


100 -4- 10 = 10 


110 -5- 11 = 10 


120 -4- 12 = 10 


99 -4- 9 = 11 


110 -4- 10 = 11 


121-5-11 = 11 


132 -4- 12 = 11 


108 -^ 9 = 12 


120 -4- 10 = 12 


132 ^ 11 = 12 


144 -5- 12 = 12 



39. If 7 cents were divided as equally as possible 
among 3 boys, each boy would receive 2 cents, and there 
would be 1 cent left, or remaining undivided. 

The number left after dividing, is called the remainder. 

Notes. — 1. Since the remainder is a part of the dividend, it must 
be of the same denomination. If the dividend is dollars, the remainder 
will be dollars ; if pounds, the remainder will be pounds. 

2. The remainder is always leas than the divisor; for, if it were 
equal to it, or greater, the divisor would be contained at least once 
more in the dividend. 
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SHORT DIVISION 

40. When the division is performed mentally, and meiely 
the result is written, it is termed short division. Short 
division is used when the divisor does not exceed 12. 

1. How many times is 2 contained in 468 ? 

Here, the dividend is composed of three parts ; 4 hundreds, 6 tens, 
and 8 units ; that is, of 400, 60, and 8. 

Divisor Dividend Quotient 

2 in 400 is contained 200 times. 

2 in 60 is contained 30 times. 

2 in 8 is contained 4 times. 

Hence, 2 in 468 is contained 234 times. 

The same result can be obtained without actually 
separating the dividend into parts : 

Thus, 2 in 4 (hundreds), 2 times, which write Dividend 

in hundreds' place ; 2 in 6 (tens), 3 times, which Divisor, 2)468 

write in tens* place ; 2 in 8 (units), 4 times, which Quotient, 234 
write in units' place. 

2. How many times is 3 contained in 693 ? 231. 

3. How many times is 4 contained in 848 ? 212. 

4. How many times is 2 contained in 4682 ? 2341. 

5. How many times is 4 contained in 8408 ? 2102. 

6. How many times is 3 contained in 36936 ? 12312. 

7. How many times is 2 contained in 88468 ? 44234. 

41. 1. How many times is 3 contained in 129 ? 
Solution. — Here, 3 is not contained in 1 ; but 3 is ^ . «,^^ 

, . ^« A V . \ . OPERATION 

contained in 12 (tens), 4 (tens) times; write 4 m tens 

""L 

43 



place ; 3 is contained in 9 (units), 3 times, which write ^-— 



in units' place. 



SHORT DIVISION 



65 



2. How many times is 3 contained in 735 ? 

Solution. — Here, 3 is contained in 7 (hundreds), 
2 (hundreds) times, and 1 hundred over ; the 1 hundred, operation 
united with the 3 tens, makes 13 (tens), in which 3 is con* 3 )735 
tained 4 (tens) times and 1 ten left ; this 1 ten, united with 245 

the 6 units, makes 15 units, in which 3 is contained 5 times, 

3. How many times is 3 contained in 618 ? 

Solution. — Here, 3 is contained in 6 (hundreds), 2 
(hundreds) times ; as the 1 in tens* place will not con- operation 
tain 3, a cipher is placed in tens* place in the quotient ; 8)618 
the 1 ten is then added to the 8 units, making 18 units, 206 

and the quotient figure 6 is placed in units* place. 



♦. How many times is 3 contained in 609 ? 
Here, the solution is the same as in the above ex- 



OPERATION 

3 )609 
203 



ample; there being no tens, their order is indicated 
byO. 

5. How many times Is 8 contained in 743 ? 

After dividing, there is 2 left, the division of which 
is merely indicated by placing the divisor under the operation 
remaindjBr ; thus, f . The quotient is written thus, 247§ ; 3 )743 
read, 247, and two divided by three; or, 247, with a re- . 247| 
tnainder, two, 

6. How many times is 3 contained in 462 ? 154. 

7. How many times is 5 contained in 1170 ? 234. 

8. How many times is 4 contained in 948 ? 237. 

Rule. — 1. Write the divisor at the left of the dividend^ 
with a curved line between them, and draw a line beneath 
the dividend. Begin at the left hand, divide successively 
each figure of the dividend by the divisor^ and write the result 
in the same order in the quotient. 

2. If there is a remainder after dividing any figure^ prefix 
it to the figure in the next lower order ^ and divide as before* 
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8. If the number in any order does not contain the divisor^ 
place a cipher in the same order in the quotient^ prefix the 
number to the figure in the next lower order^ and divide a* 
before. 

4. If there is a remainder after dividing the last figure,, 
place the divisor under it^ and annex it to the quotient. 

Proof. — Multiply the quotient by the divisor^ and add the 
remainder^ if any^ to the product. If the work is correct^ 
the sum will be equal to the dividend. 

Note. — This method of proof depends on the principle (§ 36) that 
% dividend is a prodact, of which the divisor and qnotient are factors^ 

9. Divide 653 cents by 8. 

SOLUTION PROOF 



Dividend 
Divisor, 3)653 
Qnotient, 217| 




217 

3 
661 = 

2 = 
653 = 


= cents divided. 
= remainder. 
= dividend. 


10. 


u. 




12. 


6)454212 

75702 

6 


7)874293 
124899 

7 




8)3756031 
4695031 
8 


f, 454212 


874293 




3766031 


Parts of Numben 


i 





Proof, 



When any number is divided into two equal parts, one 
of the parts is called one half of that number. 

If divided into three equal parts, one of the parts is 
called one third; if into four equal parts, one fourth; if 
into five equal parts, one fifth ; and so on. 
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Hence, to find one half of a number, divide by 2 ; to 
find one thirds divide by 3 ; to find ons fourth^ divide by 
4 ; to find one fifths by 6, etc. 

8652 by 2. 
406236 by 8- 
676043 by 4- 
984276 by . 6. 
268703 by 6. 

7. 

8. 

9. 



13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 



4326, 

136411f 

168760|. 

196866. 

43117J. 

1234763f 

764065. 

1003634. 

183002^. 

64841. 

8472834, 



Divide 

Divide 

Divide 

Divide 

Divide 

Divide 8643275 by 

Divide 6032620 by 

Divide 9032706 by 

21. Divide 1830024 by 10. 

22. Divide 603251 by 11. 

23. Divide 41^74Q08 by 12. 

24. If oranges cost 3 cents each, how many can be 
bought for 894 cents? 298. 

25. If 4 bushels of apples cost 140 cents, what is the 
price per bushel ? 36 ^. 

26. If flour costs $4 a barrel, how many barrels can be 
bought for $812? - 203. 

27. A carpenter receives $428 for 9 months' work. 
How much is that a month ? $47. 

28. There are 12 months in 1 year. How many years 
are there in 640 months ? 45. 

29. There are 4 quarts in 1 gallon. How many gallons 
are there in 321276 quarts ? 80319. 

30. At $8 apiece, how many chairs can be bought for 
$1736? 217. 
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31. There are 7 days in one week. How many weeks 
are there in 734566 days ? 104938. 

32. A number has been multiplied by 11, and the prod- 
uct is 496. What is the number ? 46. 

33. The product of two numbers is 8682; one of the 
numbers is 9. What is the other ? 398. 

34. Find one half of 66. 28. 

35. Find one haH of 3726. 1862J. 

36. Find one third of 147. 49. 

37. Find one fourth of 600. 126. 

38. Find one fifth of 1946. 889. 
39. ' Find one sixth of 4476. . 746. 

40. Find one seventh of 2513. 869. 

41. Find one eighth of 5992. 749. 

42. Find one ninth of 8793. 977. 

43. Find one tenth of 1090. 109. 

44. Find one eleventh of 4126. 876. 

45. Find one twelfth of 6666. 463. 

46. I divided 144 apples equally among 4 boys; the 
eldest boy gave one third of his share to his sister. What 
number did the sister receive ? 12. 

47. James found 195 cents, and gave to Daniel one fifth 
of them. Daniel gave one third of his share to his sister. 
How many cents did she receive ? 13. 

48. One eleventh of 276 is how much greater than one 
eighth of 192? 1. 
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LONG DIVISION 

42. When the entire work of the division is writteq 
down, it is termed long division. 

Long division is commonly used when the divisor 
exceeds 12. 

1. Divide 3466 dollars equally among 16 men. 

Solution. — 15 is not contained any (thou- operation 

sands) times in 3 (thousands) ; therefore, there 15)3465^231 

will be no thousands in the quotient. Take 34 ^q jjund. 

(hundreds) as a partial dividend ; 15 is contained "Ti 

in 34 (hundreds), 2 (hundreds) times ; that is, 15 . 

men have 2 hundred dollars each, which requires 

in all 15 X 2 = 30 hundreds of dollars. ^^ ^^^^^ 

15 
Subtract 30 hundreds from 34 hundreds, and — 

4 hundreds remain ; to which bring down the 6 tens, and you have 

46 (tens) for a second partial dividend. 

46 (tens) contains 15, 3 (tens) times; that is, each man has 3 ten 
dollars more, and all require 15 x 3 = 45 tens of dollars. 

Subtract 45, and bring down the 5 units, which gives 15 (units) for 
a third partial dividend ; in this the divisor is contained once, giving 
to each man 1 dollar more. 

Hence, each man receives 2 hundred dollars, 3 ten dollars, and 
1 dollar; that is, 231 dollars. 

By this process, the dividend is sepa- 
rated into parts, each part containing 
the divisor a certain number of times. 



DiTlsor 


Parts 


Quotients 


15 


3000 


200 




450 


30 




15 
3465 


1 

231 



The first part, 30 hundreds, contains 
the divisor 2 (hundreds) times; the 
second part, 45 tens, contains it 3 
(tens) times; the third part, 15 units, contains It 1 time. 

The several parts together equal the given dividend, and tha 
several partial quotients make up the entire quotient. 
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2. In 147095 days, how many years, of 365 days, are 
there? 

Solution. — Taking 147 (thou- 
•ands) for the first partial dividend, operation 

we find it will not contain the divisor 865)147095(403 yeara 
any thousands times; hence we find 1460 

how many hundreds times 365 is con- 1095 

tained in 1470 (hundreds). 1095 

Again, after multiplying and sub- 
tracting, as in the preceding example, and bringing down the 9 tens, 
the partial dividend, 109 (tens), will not contain the divisor any tens 
times; hence, write a cipher (no tens) in the quotient, and bring 
down the 5 units; the last partial dividend is 1095 (units), which 
contains the divisor three times. 

3. Divide 4056 by 13. 312. 

Rule. — 1. Place the divisor on the left of the dividend^ 
draw a curved line between them^ and another on the right 
of the dividend: 

2. Find how many times the divisor is contained in the 
fewest left-hand figures of the dividend that will contain 
the divisor^ and place this number in the quotient at the 
right. 

3. Multiply the divisor by this quotient figure; place the 
product under that part of the dividend from which it was 
obtained. 

4. Subtract this product from the figures above it; to the 
remainder bring down the next figure of the dividend, and 
divide as before^ until all the figures of the dividend are 
brought down. 

5. If^ at any time, after bringing down a figure, the num- 
ber thus formed is too small to contain the divisor^ place a 
cipher in the quotient, and bring down another figure, after 
which divide as before. 

Proof. — Same as in short division. 
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Notes. — 1. The product must never be greater than the partial 
diyidend from which it is to be subtracted; when so, the quotient 
figure is too large, and must be diminished. 

2. After subtracting, the remainder must always be less than the 
divisor; when the remainder is not less than the divisor, the last 
quotient figure is too small, and must be increased. 

3. The order of each quotient figure is the same as the lowest 
order in the partial dividend from which it was obtained. 

4. Divide 78994 by 819. 





SOLUTION 


PROOF 




819)78994(247m 
638 
1619 


247, 

319, 

2223 


quotient, 
divisor. 




1276 




247 






2434 
2233 




741 
78793 






20] 


L, remainder. 


Add 201, 
78994: 


remainder. 
= the diyidend. 


5. 


Divide 


11577 by 14. 




826|i. 


"i^' 


Divide 


48690 by 15. 




3246. 


7. 


Divide 1110960 by 28. 




48302J|. 


~8. 


Divide 


122878 by 67- 




1834, 


9. 


Divide 


12412 by 58. 




234^. 


10. 


Divide 


146304 by 72. 




2032. 


U. 


Divide 


47100 by 54. 




872H. 


^2. 


Divide 


71104 by 88. 




808. 


s,13. 


Divide 


43956 by 66- 




666. 


14. 


Divide 


121900 by 99. 




1231M- 


-J.5. 


Divide 


25312 by 112. 




226. 


16. 


Divide 


381600 by 123. 




81023^. 


17. 


Divide 


105672 by 204. 




618. 
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Divide 600000 by 1234. 


486^%.. 


Divide 1234567 by 4321. 


■ 285e|f 


Divide 50964242 by 7819. 


6518. 


Divide 48905952 by 9876. 


4952. 


Divide 4049160 by 12345. 


328. 


Divide 552160000 by 973. 


667482^. 
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18. 
19. 
20. 
21. 
22. 
23. 

24. At $15 an acre, how many acres of land can be 
bought for $ 3465 ? 231 acres. 

25. If a man travels 26 miles a, day, in how many days 
will he travel 364 miles ? 14 days. 

26. If $1083 is divided equally among 19 men, how 
many dollars will each have ? $ 57. 

27. A man raised 9523 bushels of corn on 107 acres. 
How much was that on one acre ? 89 bu. 

28. In one hogshead there are 63 gallons. How many 
hogsheads are there in 14868 gallons ? 236. 

29. The President receives $50000 a year (365 days). 
How much is that a day ? $ 136 and $ 360 over. 

30. The yearly income from a certain railroad is 
$379600. How much is that a day? (365 da. = l yr.); 

$1040. 

31./ The product of two numbers is 6571435 ; one of 

the factors is 1235. What is the other ? 5321. 

32. Divide one million two hundred forty-seven thou- 
sand four hundred by four hundred five. 3080. 

33. Divide ten million four hundred one thousand by 
one thousand six. 103383^^. 

34. A colony of 684 men bought a tract of land, contain- 
ing 109440 acres. If the tract was equally divided among 
the purchasers, to how many acres was each man entitled ? 

160 acres* 
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35. A farmer raised 8288 bushels of corn, averaging 
56 bushels to the acre. How many acres did he plant ? 

148 acres. 

36. If a donation of $ 262275 is divided equally among 
269 school libraries, how much will each receive ? $ 975. 

37. The earth, at the equator, is about 24899 miles in 
circumference, and turns on its axis once in 24 hours. 
How many miles an hour does it turn ? 1037 JJ mi. 

38. A railroad 238 miles long, cost $3731840, What 
was the cost per mile ? $ 15680. 

39. A fort is 27048 feet distant from the city ; the flash 
of a cannon was seen 24 seconds before the sound was heard. 
How many feet a second did the sound travel ? 1127 feet. 

40. Light travels at the rate of 11520000 miles a min- 
ute. How many minutes does it require for the light of 
the sun to reach the earth, the sun being 92160000 miles 
distant ? 8 minutes. 

41. Subtract 86247 from 94231 and divide the re- 
mainder by 16. 499. 

42. Divide the sum of 46712 and 6848 by 104. 515. 
.43. Divide the product of 497 x 583 by 71. 4081. 

44. To the difference between 2832 and 987 add 678, 
and divide the sum by 87. 29. 

45. Multiply the difference between 4896 and 2384 by 
49, and divide the product by 112. 1099, 

46. Multiply the sum of 228 and 786 by 95, and divide 
the product by 114. 845. 

47. Multiply the sum of 478 and 296 by their difference, 
and divide the product by 387. 364. 
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48. A horse dealer received $ 7560 for horses ; he sold 
a part of them for $3885. If he sold the rest for $175 
apiece, how many horses did he sell in the second lot ? 

21 horses. 

49. A farmer expended at one time 9 7350 for land, and 
at another, $4655, paying $49 an acre each time. How 
many acres did he buy in both purchases ? 245 acres. 

50. A horse dealer bought 58 horses at $77 each, and 
sold them for $5742. How much did he gain on each 
horse? $22. 

51. A man bought 240 acres of land, at $ 26 an acre, 
giving in payment a house valued at $2820, and horses 
valued at $ 180 apiece. How many horses did he give ? 

19 horses. 

52. A speculator bought 25 acres of land for $10625, 
and after dividing it into 125 village lots, sold each lot for 
$ 250. How much did he gain on the whole ? On each 
acre? On each lot? $20625. $825. $165. 

CONTRACTIONS IN DIVISION 

43. When the divisor can be separated into factors: 

1. A man paid $ 255 for 15 acres of land. How much 
was that per acre ? 

Solution. — 15 acres are 3 times operation 

5 acres ; dividing $ 255 by 3 gives Dollars. 
185, the value of 6 acres ; dividing 3 ^255 = the value of 15 acres. 
185 by 5 gives $17, the value of 1 5 [85 = the value of 5 acres, 
acre. 17 = the value of 1 acre. 

The solution shows that instead 
of dividing by the number 15, whose factors are 3 and 5, we may first 
divide by one factor, then divide the quotient thus obtained by th^ 
other factor. 



18 and 1 over. 
2 and 4 ttoas left. 
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2. Find the quotient of 87, divided by 14. 

Solution. — Dividing by 2, the quotient 
18 18 and 1 unit remaining. That is, 37 opkratioh 

= 18 Hdos and 1 unit remaining. Dividing 2 37 
by 7, the quotient is 2, with a remainder ol 7 
4 twos ; the whole remainder then is 4 twos 
plus 1, or 9. 

Rule. — 1. Divide the dividend hy one of the factors of 
the divisor; then divide the quotient thus obtained hy the 
other factor-, 

2. Multiply the last remainder hy the first divisor; to the 
product add the first remainder ; the amount tvill he the true 
remainder. 

Note. — When the divisor can be resolved into more than two 
factors, you may divide by them successively. The time remainder 
will be found by multiplying each remainder by all the preceding 
divisors, except that which produced it. To their sum add the re- 
mainder from the first divisor. 



Divide : 










3. 2583 by 63. 


(68 = 


= 7 


x9) 


41 


4. 6976 by 82. 


(32 = 


= 4 


x8) 


218 


5. 2744 by 28. 


(28 = 


= 7 


x4) 


98 


6. 6145 by 42. 


(42 = 


= 6 


x7) 


146i| 


7. 19008 by 132. 








144 


8. 7840 by 64. 








12211 


^14771 by 72. 








205JJ 


10. 10206 by 81. 








126 


u. 81344 by 121. 








&i^A 


M. 98272 by 108. 








909^^8 



bat's mod. pract. ab. — 6 
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DIVISION 



44. To divide by 1 with ciphers annexed; as, 10, lOO, 
1000, etc. : 

To multiply 6 by 10, annex one cipher ; thus, 60, On 
the principle that division is the reverse of multiplication, 
to divide 60 by 10, cut off a cipher. 

Note. — Had the dividend been 65, the 5 might have been sepa- 
rated in the same manner as the cipher ; 6 being the quotient, 5 the 
remainder.. The same will apply when the divisor is 100, 1000, etc. 

Rule. — Cvt off as many figures from the right of the 
dividend as there are ciphers in the divisor; the figures cut 
off will he the remainder^ the other figures the quotient, 

1. Divide 84872 by 100. 





OPERATION 


Divide : 


1I00)348|72 

348, quo. 72, rem. 


2. 2682 by 10. 


268^. 5. 46250 by 100. 462^. 


3. 4700 by 100. 


47. 6. 18003 by 1000. 18^^^. 


4. 37201 by 100. 


372^,^. 7. 56055 by 1000. 56^^. 



45. To divide when there are ciphers on the right of the 
divisor, or on the right of the divisor and dividend : 



1. Divide 4072 by 800. 

Solution. — Regard 800 as composed 
T)f the factors 100 and 8, and divide as in 
the margin. 

In dividing by 800, separate the two 
right-hand figures for the remainder, then 
divide by 8. 



OPERATION 

1|00I40|72 
8[^ 

5, quo. 72, rem. 

8|00)40|72 

6, quo. 72, rem. 
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2. Divide 77939 by 2400. 

Solution. — Since 2400 equals 24 x operation 

100, cut off the two right-hand figures, 24100)779|39(32JJ« 

the same as in dividing by 100; then 72 

divide by 24. 59 

Dividing by 100, the remainder is 39 ; 48 

dividing by 24, the remainder is 11. To JJ 

find the true remainder, multiply 11 by 

100, and add 39 to the product (§ 43, Rule) ; this is the same as 
annexing the figures cut off to the last remainder. 

3. Divide 62700 by 2500. operation 

26\00)m\00(26^ffif 
Solution. — The same as for the example 50 

above. 127 

126 
2 

Rule. — 1. Out off the ciphers at the right of the divisor, 
and as many figures from the right of the dividend, 

2. Divide the remaining figures in the dividend hy the 
remaining figures in the divisor, 

3. Annex the figures cut off to the remainder^ which gives 
the true remainder. 



Divide 


: 




4. 


73005 by 4000. 


i8im- 


5. 


36001 by 9000. 


^^uW' 


6. 


1078000 by 11000. 


98. 


7. 


40167 by 180. 


223^. 


8. 


907237 by 2100. 


^^h\h' 


9. 


364006 by 6400. 


^nm- 


10. 


76546037 by 250000. 


^oQ^rn^. 


11. 


43563754 by 63400. 


687^AS- 
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GENERAL PRINCIPLES OF DIVISION 

46. The value of the quotient depends on the relative 
values of divisor and dividend. These may be changed 
by multiplication and by division, thus : 

1st. The dividend may be multiplied, or the divisor 
divided. 

2d. The dividend may be divided, or the divisor multi- 
plied. 

3d. Both dividend and divisor may be multiplied, or 
both divided, at the same time. 

Illustrations 

Let 24 be a dividend, and 6 the divisor; the quotient 
is 4. 24-5-6 = 4. 

If the dividend, 24, is multiplied by 2, the quotient will be multi- 
plied by 2 ; for, 24 x 2 = 48 ; and 48 -^ 6 = 8, which is the former 
quotient, 4, multiplied by 2. 

Now, if the divisor, 6, is divided by 2, the quotient will be multi- 
plied by 2 ; for, 6-7-2 = 3; and 24 -s- 3 = 8, which is the former 
quotient, 4, multiplied by 2. 

Principles. — I. If the dividend is multiplied^ or the divisor 
is divided^ the quotient will be multiplied. 

Take the same example, 24 -5- 6 = 4. 

If the dividend, 24, is divided by 2, the quotient will be divided 
by 2 ; for, 24 -?- 2 = 12 ; and 12 -^ 6 = 2, which is the former quotient, 
4, divided by 2, 

And, if the divisor, 6, is multiplied by 2, the quotient will be 
divided by 2 ; for, 6 x 2 = 12 ; and 24 -5- 12 = 2, which is the former 
quotient, 4, divided by 2. 

II. If the dividend is divided^ or the divisor is multi- 
plied, the quotient will be divided. 
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Take the same example, 24 -5- 6 = 4. 

If the dividend, 24, and divisor, 6, is multiplied by 2, the quotient 
will not be changed ; for, 24 x 2 = 48 ; and 6 x 2 = 12 ; 48 + 12 = 4 ; 
the former quotient, 4, unchanged. 

And if the dividend, 24, and divisor, 6, is divided by 2, the quotient 
will not be changed ; for, 24 -j- 2 = 12 ; and 6 -^ 2 == 3 ; 12 -r- 3 = 4; 
the former quotient, 4, unchanged. 

III. If both dividend and divisor are multiplied or 
divided by the same number^ the quotient tvill not be 
changed. 

Miscellaneous Examples 

47. 1. In four bags there are f 600 ; in the first, $96; 
in the second, $120; in the third, $55. What sum is in 
the fourth bag ? $229. 

2. Four men paid $1265 for land. The first paid 
$243; the second $61 more than the first; the third $79 
less than the second. How much (J.id the fourth man 
pay ? $493. 

3. I have five apple trees. The first bears 157 apples ; 
the second, 264 ; the third, 305 ; the fourth, 97 ; the fifth, 
123. I sell 428, and 186 are stolen. How many apples 
are left ? 332. 

4. In an army of 57068 men, 9503 are killed ; 586 join 
the enemy ; 4794 are prisoners ; 1234 die of wounds ; 850 
are drowned. How many return ? 40101, 

5. On the first of the year a speculator is worth 
$12307. During the year he gains $8706; in January 
he spends $237; in February, $301; in each of the re- 
maining ten months he spends $538. How much has he 
at the end of the year ? $15095. 
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6. The Bible has 31173 verses. In how many days 
can I read it, by reading 86 verses a day ? 362U. 

7. I bought 28 horses for $1400, but 3 died. For how 
much each must I sell the rest to incur no loss? $56. 

8. How many times can I fill a 15-gallon cask from 6 
hogsheads of 63 gallons each ? 21 times. 

9. A certain dividend is 73900 ; the quotient is 214 ; 
the remainder, 70. What is the divisor ? 345. 

10. Multiply the sum of 148 and 56 by their difference ; 
divide the product by 23. 816. 

11. How much cloth, at $6 a yard, will it take to pay for 
8 horses at $60 each, and 14 cows at $45 each ? 185 yd. 

12. Two men paid $6000 for a farm; one man took 70 
acres at $30 an acre, the other the remainder at $25 an 
acre. How many acres were there in all ? 226. 

13. My income is $1800 a year. If I spend $360 a 
year for provisions, $300 for rent, $150 for clothing, $10Q 
for books, and $90 for incidentals, in how many years can 
I save $10400? IS. 

14. A man bought 40 acres of ground at $15 an acre, 
and 80 acres at $25 an acre. He sold 90^ acres for $4500, 
and the remainder at $60 an acre. For how much did he 
sell the whole land ? How much did he gain ? 

$6300. $3700. 

15. A merchant bought 275 yards of cloth at $4 a yard ; 
he sold 250 yards at $5 a yard, and the remainder at $6 a 
yard. How much did he gain ? $ 300. 

16. A merchant having bought 125 sets of furniture at 
$85 a set, and 75 sets at $115 a set, decides to exchange 
them all for finer sets at $175 a set. How many of the 
latter does he get ? 110. 
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17. A farmer sends to a dealer 20 horses and 15 muleo 
to be sold. The dealer sells the horses for $125 each, and 
the mules for $150 each, charging $95 for selling. The 
farmer then buys 50 head of cattle at $45 each, with part 
of the money, and deposits the remainder in bank. How 
much does he deposit in bank ? $2405. 

AVERAGES 

48. 1. A student passed his examination with 94^ in 
arithmetic ; SOJfc in history; SSjfe in geography; and 905b 
in grammar. What was his average per cent ? . SSjfc. 

Note. — The average of two or more quantities is their sum 
divided by the number of quantities added. The sign % means 
per cent. 

2. I mix 4 pounds of tea, worth 40^ a pound, with 6 
pounds, worth 50/^ a pound. What is 1 pound of the 
mixture worth ? 

Solution. — 4 pounds at 40^ per pound are 
worth 160^, and 6 pounds at 50 f are worth 4 x 40^ = 160^ 
300f ; then, 4 + 6 = 10 pounds are worth 460^ ; ^x50f = 300f 
hence, 1 pound costs T^ of 460^, or 46f. * ^^ }460^ 

46^ 

3. A drover bought 10 sheep, at $6 each, 15, at $6 
each, and 15, at $4 each. What was the average price 
of the sheep? $5. 

4. If a grocer mixes 8 pounds of tea, worth 60 /^ a pound, 
with 2 pounds, at 110^ a pound, and 6 pounds, at 70^ a 
-pound, how much is a pound of the mixture worth? 70^. 

5. Mix 6 pounds of sugar, at 3 ^ a pound, with 4 pounds, 
at 8^ a pound. How much will 1 pound of the mixture be 
worth? 5^. 
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6. Mix 25 pounds sugar, at 12^ a pound, 25 pounds, at 
18^, and 40 pounds, at 26^. How much is 1 pound of 
the mixture worth? 19t^« 

7. A mixes 3 gallons water, with 12 gallons vinegar, at 
50^ a gallon. How much is 1 gallon of the mixture 
worth? 40^. 

8. I have 30 sheep; 10 are worth $3 each; 12, $4 
each; the rest, $9 each. Find the average value. $5. 

9. On seven successive days the average temperature 
in Boston was 71°, 78°, 83°, 84°, 81°, 93°, 91°. What was 
the average temperature for the week ? 83°. 

10. The register of attendance in a grammar school for 
Monday was 995 ; for Tuesday, 1040 ; for Wednesday, 
1080 ; for Thursday, 1020 ; for Friday, 1075. What was 
the average daily attendance for that week ? 1042. 

11. In a certain high school class 20 of the pupils are 
14 years old, 20 are 15 years old, and 20 are 16 years old. 
What is the average age of the pupils ? 15 years. 

12. If a child spends 20 minutes on Monday preparing 
his arithmetic lessoB, 30 minutes on Tuesday, 25 minutes 
on Wednesday, 45 minutes on Thursday, and 20 minutes 
on Friday, what is the average time per day spent during 
the week ? 28 min. 

13. What is the average scholarship in a class in which 
5 pupils average 90^6 each, 10 average 95^ each, and 10 
average 80^ each? 889b. 
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49. When several quantities are to undergo the same 
operation, we may inclose them in parentheses, ( ), in 
braces, { }, in brackets, [], or we may place them under a 
vinculum, . The quantities are then said to be in 

parenthesis. The signs are called signs of aggregation. 
They show that the quantities included by them are to be 
treated as a single number. 

Thus, (4 + 3) X 8 or 4 + 3 x 8 shows that the sum of 
4 and 3 is to be multiplied by 8. 4 and 3 are in 
parenthesis. 

The parts of an expression connected by the signs + or 
— are called terms of the expression. 

Thus the expression 8 + 5 — 2 contains three terms. (5 - 2) x 4 
+ (8 — 6) X 2 contains only two terms. 

A quantity in parenthesis must be changed to a single 
quantity by performing the operations indicated. When 
there is one parenthesis within another, the inside one 
should be first removed, and then the next, until none 
remains. When a number is placed before a parenthesis, 
brace, or bracket without any sign, the sign x is under- 
stood. 

Thus, 5(3 + 2) means 5 x (3 + 2). 

Precedence is given to the signs x and -h over the 
signs 4- and — ; hence, where there is no parenthesis, the 
operations of multiplication and division should always be 
performed before addition and subtraction. 

Thus, 4 + 8 -i- 2 = 8. (4 + 8) -• 2 = 6. 
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Find the value of: 

I. 14[2 + 8{6 + (4 + 8)-!-2+(6x8)+14:r2}+6-4]=i 

(1) 14[2 + 8{6 + 6 + 40 + 12} + 6-4] = 

(2) 14[2 + 612 + 6-4] = 

(3) 14 X 516 = 7224, Ans. 

Explanation. — Remove the inner parentheses, ( ), and the vin- 
culum, , by performing the operations indicated. (4 + 8) + 2 = 6 } 

(5 X 8) = 40 ; 14-2 = 12. This gives (1). Remove the braces, { }. 
{6 + 6 + 40 +, 12} = 64 ; 64 multiplied by 8 = 612. This gives (2). 
Remove the brackets, [ ]. [2 + 512 + 6 - 4] = 516. This gives (3). 
14 times 516 = 7i>24, Ans. 

Rule. — Remove all the expressions in parenthesis hy per- 
forming the operations indicated, beginning with the inner 
parenthesis. The answer to the last operation indicated will 
he the value of the expression. 

Find the value of: 

2. (2 + 3) X (7 - 4). 15. 

3. (6 + 8) -^ (10 - 3), 2. 

4. [75 - 7 X 3 + (4 X 4) - 6] -I- 8. 8. 

5. 5 X [13 + 2(3 + 4 X 6) + 5]. 860. 

6. {200 - 8x1 + (3 X 9) - 8} + 5. 31. 

7. 8 X (96 - 26) X 5ir6 - 13 x 30(5 x 4). 9000. 

8. [84 - (7 X 6) + (3 X 5) - 3] + 9. 6. 

9. 25 X (6 X 3) X 4 - (9ir8 + 90). 1638. 
10. (54 - 16) X TT+l - (15 X 20). 270. 

II. 10xJ16-4+3(2+8-2) + 3x6(4-i.2)+8|-i-10. 

80. 
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50. A denominate number is a number composed of one 
or more units of a measure established by law or custom. 

Thus, 8 dollars, 4 yards, 5 quarts, are denominate numbers. 

A simple denominate number is one composed of units 
of one denomination only ; a compound denominate number 
is one composed of units of two or more denominations of 
the same nature, that is, belonging to the same table. 

Thus, 4 yards is a simple denominate number, but 4 yards, 2 feet, 
4 inches is a compound denominate number. 

Note. — Compound denominate numbers resemble simple numbers 
in the following particulars : the denominations correspond to the 
orders of simple numbers, and a certain number of units of a lower 
denomination make one unit of the next higher denomination. Most 
compound denominate numbers differ from simple numbers in this: 
ten units of each lower denomination do not uniformly make one unit 
of the next higher denomination. In United States Money and the 
Metric System of Weights and Measures, however, ten units of a lower 
denomination do make one unit of the next higher denomination. 

51. Reduction is the process of changing the denomi- 
nation of a number without altering its value. 

Thus, 5 yards may be changed to feet; for, in 1 yard there are 
8 feet ; then, in 5 yards there are 5 times 3 feet, which are 15 feet. 

Reduction takes place in two ways : 1st. From a 
higher denomination to a lower. 2d. From a lower 
denomination to a higher. 
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Note. — Reduction is little used in practical life. Articles are 
bought and sold in one denomination and its fractions. Thus, we 
buy goods in yards, half yards, quarter yards, eighth yards, not in 
yards, feet, and inches. 

UNITED STATES MONEY 

52. United States money is the money of the United 

States of America. The unit of United States money is 

the dollar. 

Table 

10 mills, (m). = 1 cent, marked f. 
10 cents = 1 dime, marked d. 

10 dimes = 1 dollar, marked $. 

10 dollars = 1 eagle, marked e. 

The coins of the United States are : 

Gold: Double eagle ($20), eagle ($10), half eagle ($5), quarter 
eagle ($2.50). (Gold dollars are no longer coined.) 
Silver: Dollar, half dollar, quarter dollar, dime. 
Nickel: Five-cent piece. 
Bronze : One-cent piece. 

N0TE8. — 1. The weight of the gold dollar is 25^^ grains Troy and 
of the silver dollar 412 J grains Troy. The silver coin is nearly sixteen 
times the weight of the gold coin. 

2. United States money was established, by Act of Congress, in 
1786. The first money coined, by the authority of the United States, 
was in 1793. The character, $, is supposed to be a contraction of U. S. 
(United States) the U being placed upon the S. 

3. The mill is not coined. It is u*feed only in calculations. 

A sum of money is expressed as dollars and centa^ and, 
when written in figures, is always preceded by the dollar 
9ign ($). 

Note. — Calculations are sometimes carried out to mills, but, in 
business transactions, the final result is always taken to the nearest 
cent ; that is, less than 5 mills is disregarded, and 5 mills or more are 
reckoned as 1 cent. 
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A period (.)i called the decimal point, is used to sepa- 
rate the dollars and cents. 

Eagles are read as tens of dollars, and dimes are read as 
tens of cents. 

Thus, 924*56 is read 24 dollars 56 cents; not 2 eagles 4 dollars 5 
dimes 6 cents. 916.375 is read 16 dollars 37 cents 5 mills. 

The figures to the left of the decimal point express a num- 
ber of dollars; the two figures to the right of the decimal 
pointy a number of cents ; and the third figure to the rights 
mills. 

Note. — If the number of cents is less than 10, a cipher must be 
put in the tens' place, and the decimal point must be placed at the 
left of the cipher ; thus, 5 cents is written 9.05 or 90.05. 

Write : 

1. Twelve dollars seventeen cents eight mills. 

2. Six dollars six cents six mills. 

3. Seven dollars seven mills. 

4. Forty dollars fifty-three cents five mills. 

5. Two dollars three cents. 

6. Twenty dollars two cents two mills. 

7. One hundred dollars ten cents. 

8. Two hundred dollars two cents. 

9. Four hundred dollars one cent eight mills. 

Read : 

10. 118.625 11. f 70.015 12. 
$20,324 $100.28 

$79.05 $150.05 

$46.00 $100.00 



16.12 


13. $ 29.00 


$3.06 


$100.03 


$4.31 


$ 20.05 


$6.43 


$ 40.125 
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Reduction of U.S. Money 

53. As there are ten mills in 1 cent, in any number of 
cents there are 10 times as many mills as cents. 

To reduce cents to mills : 

Rule. — Multiply the number of cents hy ten ; that f«, an- 
nex one cipher. 

To reduce mills to cents : 

Rule. — Divide the number of mills by ten ; that i«, cut 
off one figure from the right. 

As there are 10 cents in one dime and 10 dimes in 1 
dollar, there are 10 x 10 = 100 cents in 1 dollar ; then, in 
any number of dollars there are 100 times as many cents 
as dollars. 

To reduce dollars to cents : 

Rule. — Multiply the number of dollars by one hundred; 
that is, annex two ciphers. 
To reduce cents to dollars : 

Rule. — Divide the number of cents by one hundred; that 
is^ cut off two figures from the right. 

As there are 10 mills in 1 cent and 100 cents in 1 dol- 
lar, there are 100 x 10 = 1000 mills in 1 dollar ; then, in 
any number of dollars there are 1000 times as many mills 
as dollars. 

To reduce dollars to mills : 

Rule. — Multiply the number of dollars by one thousand ; 
that is, annex three ciphers. 

To reduce mills to dollars : 

Rule. — Divide the number of mills by one thousand; that 
is, cut off three figures from the right. 
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54. The reduction of mills or cents to dollars may be 
made simply with the decimal point. Thus, 

1st. If the sum is mills : Rule. — Put the decimal point 
between the third and fourth figure9 from the right. 

2d. If the sum Is cents : Rule. — Put the decimal point 
between the second and third figures from the right. 



Reduce : 

1. 17 ^ to mills. 

2. 28^ to mills. 

3. 43 ^ and 6 m. to mills. 

4. 70 ^ and 6 m. to mills. 

5. 106 mills to cents. 

6. 490 mills to cents. 

7. 9 dollars to cents. 

8. 14 dollars to cents. 

9. 104 dollars to cents. 
10. $60 and 13)2^ to cents. 
U. $40 and 5 ^ to cents. 

12. 375 ^ to dollars. 

13. 9004 ^ to dollars. 

14. 4 dollars to mills. 

15. $14 and 2^ to mills. 

16. 2465 mills to dollars. 

17. 3007 mills to dollars. 

18. 3187 ^ to dollars. 

19. 10375 mills to dollars. 



170 m. 

280 m. 

436 m. 

706 m. 

10^ 6 m. 

49^. 

900^. 

1400^. 

10400^. 

6013^. 

4005 /z^. 

$3.75. 

$90.04. 

4000 m. 

14020 m 

$2,465. 

$3,007. 

$31.87. 

$10,375. 
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Addition of U.S. Money 

55. 1. Add 4 dollars 12 cents 5 mills, 7 dollars 6 cents 
2 mills, 20 dollars 43 cents, 10 dollars 5 mills, 16 dollars 
87 cents 5 mills. 

Rules. — 1. Write the numbers and add a$ in deration 
simple numbers. ^ -^!!* 

2. Place the decimal point in the sum under 79^ 

the decimal points above. 20.430 

•t"^^ _, . ,,. . ^., 10.005 

Proof. — The same as m addition of simple 16.875 

numbers. ^53.497 

2. What is the sum of 17 dollars 15 cents, 23 dollars 
43 cents, 7 dollars 19 cents, 8 dollars 37 cents, and 12 dol- 
lars 31 cents? $68.45. 

3. Add 18 dollars 4 cents 1 mill, 16 dollars 31 cents 7 
mills, 100 dollars 60 cents 3 mills, and 87 dollars 33 cents 
8miUs. $222,199. 

4. William had the following bills for collection : 
$43.75, $29.18, $17.63, $268.95, and $718.07. How 
much was to be collected? $1077.58.- 

5. A man bought a wagon for $ 200, a watch for $ 43.87,* 
a suit of clothes for $56.93, a hat for $8.50, and a \yhip 
for $ 2. 31. What was the amount of the bill ? $ 311.61. 

6. A man has due him $ 504.06, $ 420.19, $ 105.60, $ 304, 
$888.47. What is the whole amount due him ? 

$2222.22. 

7. Add $5.07, $30,203, $100,005, $60.02, $700,011, 
$1000.10, $40,004, and $64,687. $2000. 
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Subtraction of U.S. Money 

56. 1. From one hundred dollars five cents three mills 
take eighty dollars twenty cents seven mills. 

Rule. — 1. Write the numbers and subtract 

as in simple numbers. operation 

2. Place the decimal point in the remainder iaooLo' 

tmder the decimal points above, 80.207 

Proof. — The sam£ as in subtraction of simple 919.846 
numbers. 

2. From $29,342 take $17,265. $12,077. 

3. From $46.28 take $17.76. $28.58. 

4. From $20.05 take $5.50. $14.55. 

5. From $3 take 3^. $2.97. 

6. From $10 take 1 mill. $9,999. 

7. From $50 take 50^ 5 mills. $49,495. 

8. From one thousand dollars take one dollar one cent 
and one mill. $998,989. 

9. B owes 1000 dollars 43 cents. If he pays $900.68, 
how much will he still owe ? $99.75. 

Multiplication of U.S. Money 

57. 1. How much will 13 cows cost at 47 dollars 12 cents 
5 mills each ? 

Rule. — 1. Multiply as in simple numbers. operation 

2. Put the decimal point in the same place in i o 

the product as it is in the multiplicand. 

^ 141376 

Proof. — The same as in multiplication of 47125 

simple numbers. ft 612 625 

ray's mod. pract. ar. — 6 
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2. Multiply f 7.835 by 8. $62.68. 

3. Multiply $12 9^ 3 m. by 9. $108,837. 

4. Multiply $23 1^ 8 m. by 16. $368,288, 

5. Multiply $35 14^ by 53. $1862.42. 

6. Multiply $125 2 /z^ by 62. $7751.24. 

7. Multiply $40 4^ by 102. $4084.08. 

8. Multiply 12^ 5 m. by 17. $2,125. 

9. Multiply $3.28 by 38. $124.64. 

10. Find the cost of 338 geographies at 1 dollar 6 cents 
each. $358.28. 

11. A man sold 38 chairs at 5 dollars 75 cents apiece. 
To how much did they amount ? $218.50. 

12. At 7 ^ a pound, how much will 465 pounds of rice 
cost? 

Note. — Instead of multiplying 7 cents by 465, mul- operation 

tiply 465 by 7, which gives the same product (§ 30). 465 

But to place the decimal point remember that 7 cents is '07 

the true multiplicand. ^ 32.55 

13. Find the cost of 178 yards of sheeting at 17/^ a 
yard. $30.26. 

14. Find the cost of 24 yards of velvet at $5.67 a yard. 

$136.08. 

15. A merchant has 169 shirtwaists, valued at $2.69 
each. What is the value of all? $454.61. 

16. If I sell 691 chairs at $1.25 each, how much will 
they amount to ? $ 863. 75. 

17. I sold 73 hogsheads of molasses, of 63 gallons each, 
at 55^ a gallon. What was the amount of the bill? 

$2529.45o 



UNITED STATES MONEY 83 

18. What will be the cost of 4 barrels of sugar, of 281 
pounds each, at 6 cents 5 mills a pound ? $73.06. 

19. I bought 35 bolts of tape, of 10 yards each, at 1 cent 
a yard. How much did it cost ? $3.50. 

20. If I earn 13 i an hour, and work 11 hours a day, 
how much shall I earn in 312 days ? $446.16. 

21. I sold 18 bags of wheat, of 3 bushels each, at $.92 
a bushel. What was the amount of the bill? $49.68. 

22. Find the cost of 150 acres of land, at 10 dollars 50 ^ 
per acre. $1575. 

23. Find the cost of 17 bags of coffee, of 51 pounds 
each, at 25 ^ per pound. $216.75. 

Division of U.S. Money 

S8. I. To find how many times one sum of money is 
contained In another: 

1. How much cloth, at 7 cents a yard, will $1.75 buy? 

OPERATION 

Solution. — As many yards as 7 cents is contained 7 )175 

times in 175 cents, which are 25. 25 

Rule. — 1. Reduce both sums of money to the same 
denomination. 

2. Divide as in simple numbers. 

2. How much rice, at 9 cents a pound, can be bought 
• for 72 cents ? 8 lb. 

3. How many towels, at 37 cents and 5 mills apiece, 
can be bought for $ 6 ? 16. 

4. How many yards of calico, at 8 cents a yard, can 
be bought for $ 2. 80 ? 35 yd. 
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5. How many yards of ribbon, at 25 cents a yard, can 
be purchased for |3? 12 yd. 

6. At $4*05 a barrel, how many barrels of flour will 
$81 purchase? 20 bbl. 

7. At 5 cents each, how many oranges can be bought 
for $1.20? • 24. 

8. At $.905 per bushel, how many bushels of wheat can 
be purchased for $188.24? 208 bu. 

II. To divide a sum of money Into a given number 
of equal parts : 

1. A man worked 3 days for $3.75. What were his 
daily wages? 

•^ ° OPERATION 

Solution. — His daily wages were 1 3.75 + 3 = ^ 1.25. 3 ) > 3.75 

tl.25 

2. A bookseller sold 6 histories for $9. How much 
did he get for each? 

Solution. — He got for each, 1 9 + 6. $9 divided by operation 
6 gives a quotient 9 1, with a remainder f 3 = 300 cents. 6 ) j> 9.00 
300 cents divided by 6 gives a quotient 50 cents. 91*50 

Rule. — 1. Divide as in simple numbers, 
2. Put the decimal point in the same place in the quotient 
as it is in the dividend. 

NoT£s. — 1. If the dividend is dollars, and the division not exact, 
annex two ciphers after the decimal point for cents ; and, if necessary, 
a third cipher for mills. 

2. Should there be a remainder after obtaining the mills, it may 
be indicated by the sign 4 placed after the quotient. 

3. Divide $64.96 among 8 persons. $8.12. 

4. A florist received $29.61 for 23 rosebushes. How 
much was that apiece ? $1,287 + . 
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5. If 4 acres of land cost $92.25, bow much is that an 
acre? 123.062+. 

6. Divide $57.44 among 8 persons. $7.18. 

7. A boy received $25.76 for 16 days' work. ijLow 
much was that for a day? $1.61. 

8. I bought 755 pounds of tea for $328,425. How 
much did it cost a pound? $0,435. 

9. My salary is $800 a year. How much is that a day, 
there being 313 working days in the year? $2,555 + . 

10. Divide $9310 among 133 men. What is each 
man's share? $70. 

11. A man purchased a farm of 154 acres for $2704.24. 
How much did it cost per acre? $17.56. 

12. I sold 15 kegs of butter, of 25 pounds each, for 
$75. How much was that a pound? 20 P. 

13. I bought 8 barrels of sugar, of 235 pounds each, 
for $122.20. How much did 1 pound cost? $0,065. 

Miscellaneous Examples 

59. 1. I owe A $47.50; B, $38.45; C, $15.47; D, 
$19.43. What sum do I owe? $120.85. 

2. A owes $35.25; B, $28.75; C, as much as A and 
B, and $1 more. How much do they all owe? $119. 

3. A paid me $18.38; B, $81.62; C, twice as much 
as A and B. How much did I receive? $800. 

4. I went to market with $5.1 spent for butter 75 
cents, for eggs 85 cents, for vegetables 50 cents, for flour 
$1.50. How much money was left? $1.90. 

5. I get $50 a month, and spend $30.50 of it. How 
• much shall I have left in 6 months? $117. 
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6. A lady had $20; she bought a dress for $8.10, 
shoes for $5.65, eight yards of linen at 25 cents a yard, 
and a shawl for $4. What sum was left? 25^. 

7. A farmer sold his corn for $21.75. He paid for 
sugar $8.85, for tea $1.25, for coffee $2.60, for spices 
$1.50. How much had he left? $12.65. 

8. I owe A $37.06 ; B, $200.85 ; C, $400 ; D, $236.75, 
and E, $124.34; my property is worth $889.25. How 
much do I owe more than I am worth? $109.75. 

9. I bought 143 yards of velveteen, at 23 cents a yard. 
After paying $12.60, how much did I owe ? . $20.29. 

10. A owed me $400 : he paid me 435 bushels of corn, 
at 45 cents a bushel. What sum is due me ? $204.25. 

11. If B spends 65 cents a day, how much will he save 
in 365 days, his income being $400 ? $162.75. 

12. A man bought 63 bushels of oats at 35 cents a 
bushel. How much did they cost? $22.05. 

13. Find the cost of 76 yards of lawn, at 23 cents a 
yard. $17.48. 

14. If 25 men perform a piece of work for $2000, and 
spend, while doing it, $163.75, what will be each man's 
share of the profits ? $73.45. 

15. If 16 men receive $516 for 48 days' work, how 
much does each man earn a day ? 75 i. 

16. C earned $90 in 40 days, working 10 hours a day. 
How much did he earn an hour ? 22 ^ 5 m. 

17. A merchant failing, has goods worth $1000, and 
$500 in cash, to be equally divided among 22 creditors. 
How much will each receive ? $68.18+- 
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BILLS AND ACCOUNTS 

60. A bill is a written dated statement of articles sold^ 
or services rendered, with the price of each item and the 
entire cost. 

The following are specimens of bills : 

Cincinnati, Ohio, June 1, 1903. 
Mb. Frank Holt, • 



1. 






Bought of Philip Ardsly. 


May 


10 
11 
19 
27 


10 lb. Coffee, @ 25^ 
2 lb. Tea, @ 65^ .... 
10 lb. Sugar, @ Qf 
10 lb. Rice, @ 8^ 

Received payment, 
Philip Ardsly. 


«2 

1 


50 
30 
60 
80 




«5 


20 



Arnold, Green & Co. 

14th St. and 6th Ave. 



New York, April 1, 1902. 
Mrs. B. Atwood, Dr. 

34 W. 96th St. 



2. 
















March 


6 


1 Kettle . 




93 


00 








10 


1 Hat . 




8 


00 








17 


5 quires Paper 


18^ 




90 








19 


2 doz. Buttons 


. 6f 




10 








21 


1 pair Gloves 




1 


65 








28 


6 yards Lawn 


16 f 




96 








31 


1 Waist 

Credits 




15 


75 


830 


36 




19 


6 quires Paper 


18^ 




90 








22 


1 pair Gloves 

Received paymen 


t, 


1 


65 


2 


65 




§27 


81 



Arnold, Green & Co. 

April 3, 1902, per McB. 
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Make out the following bills in proper form, supplying 
dates, name of seller and purchaser. Find the amounts. 

3. Bought 9 pounds Coflfee, at ^0.25 per lb. f 
4 pounds Tea, at .60 per lb. 
45 pounds Sugar, at .06 per lb. 
17 pounds Cheese, at .16 per lb. 









$10.07 


4. Bought 22 yards Silk, 


at $1.75 per yd. 


$ 


18 yards Muslin, 


at 


.15 per yd. 




50 yards Linen, 


at 


.65 per yd. 




6 yards Gingham 


, at 


.18 per yd. 




Credited 26 yards Linen, 


at 


.65 per yd. 


$58.53 


5. Bought 4 pounds Prunes, 


at $0.18 per lb. 


$ 


8 pounds Butter, 


at 


.23 per lb. 




7 pounds Dates, 


at 


.11 per lb. 




6 pounds Rice, 


at 


.09 per lb. 




13 pounds Coflfee 


at 


.85 per lb. 




26 pounds Cheese 


at 


.12 per lb. 





$11.54 

61. Bookkeeping is a systematic method of recording 
business transactions. 

A debtor (Dr.) is one who owes another money, goods, 
services, etc. A creditor (Cr.) is one to whom money, 
goods, or services are due. 

An account is a statement of the debits and credits of 
a business transaction. The left-hand or debit side is 
marked Dr. and the right-hand or credit side Cr. The 
difference between the footings (sums) of the two sides 
is the balance of the accounts. 

The following shows the form of an account : 
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Note. — A balance on the credit side, or credit balance, shows how 
much money must be paid or credit given to balance the account, 
that is, how much is still due by the individual whose account is kept. 
A balance on the debit side, or debit balance, shows how much more 
the individual must owe to balance his credits, that is, what sum is to 
his credit. 

Arrange in proper form and balance the following 
accounts : 

2. March 1, 1902, Walter Briggs owes James Turner & 
Co., on account, a balance of $145.76. March 10, Briggs 
buys of Turner, on credit, 50 pieces of velveteen of 36 yd. 
each at $.35 a yard. March 17, he buys 25 lumps of vel- 
veteen of 150 yd. each at $.30 a yard. April 14, Briggs 
sends a check for $750 on account. April 17, Briggs buys 
of Turner & Co. 1000 yd. of cloth at $2 a yard. April 24, 
Briggs embosses for Turner & Co., on credit, 50 pieces 
of velveteen of 36 yd. each at $.01 J a yard. 

Briggs owes Turner $3123.75. 

3. April 1, 1902, Frank Owen owes Silas Graham a 
balance of $500. April 8, Owen sells Graham, on credit, 
merchandise amounting to $275. April 10, Owen pays 
Graham $200 cash on account. May 5, Owen sells 
Graham merchandise amounting to $175.65. May 15, 
Owen buys of Graham, on credit, 50 bu. potatoes at $.60 
a bushel. Graham owes Owen $125.66. 

REDUCTION 

DRY MEASURE 

62. Dry measure is used in measuring grain, vegetables, 

fruit, coal, etc. 

Table 

2 pints (pt.) = 1 quart, marked qt. 
8 quarts = 1 peck, marked pk. 
4 pecks = 1 bushel, marked bu. 



REDUCTION 91 

Notes. — 1. The standard unit of dry measure is the bushel ; it is 
a cylindrical measure 18J inches in diameter, 8 inches deep, and con* 
tains 2 150 J cubic inches. 

2. All the denominations are used in trade, the peck being the least 
in use. 

3. When articles usually measured by the above table are sold by 
weight, the bushel is taken as the unit. The number of avoirdupois 
pounds in a bushel varies in different states and with different articles. 
In most states there are 60 pounds in a bushel of beans, peas, clover 
seed, potatoes, and wheat ; there are 56 pounds in a bushel of shelled 
com, rye, and flaxseed, and 32 pounds in a bushel of oats. 

1. How many pints are there in 2 quarts ? In 4 ? In 6 ? 
In 8? In 10? 

2. How many quarts are there in 3 pk. ? In 5 ? In 7 ? 

3. How many pecks are there in 9 bu. In 11 ? In 13 ? 
In 15? In 17? In 19? 

4. How many quarts are there in 10 bu. ? In 12 ? 
In 14? In 18? In 25? In 56? 

5. How many pecks are there in 16 qt. ? In 24 ? In 32 ? 
In 40? In 48? In 64? 

6. How many bushels are there in 32 qt. ? In 64 ? 

7. How many pints are there in 1 bu. ? In 2 ? In 5 ? 
The preceding examples show that to reduce quarts to 

pints we multiply the number of quarts by the number of 
pints in a quart ; to reduce pecks to quarts we multiply 
the number of pecks by the number of quarts in a peck ; 
and to reduce bushels to pecks we multiply the number 
of bushels by the number of pecks in a bushel. 

I. To reduce from a higher to a lower denomination : 

Rule. — Multiply hy the number of units of the lower de* 
nomination that make one unit of the higher denomination. 

They also show that to reduce pints to quarts we divide 
the number of pints by the number of pints in a quart ; to 
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reduce quarts to pecks we divide the number of quarts by 
the number of quarts in a peck ; and to reduce pecks to 
bushels we divide the number of pecks by the number of 
pecks in a bushel. 

n. To reduce from a lower to a higher denomination : 

Rule. — Divide by the number of units of the lower denomi- 
nation that make one unit of the higher denomination. 

1. Reduce 3 busfeels to pints. 

Solution. — Since there are 4 pk. in 1 bu., in 3 bu. there are 3 
times 4 pk., or 12 pk. 

Since there are 8 qt. in 1 pk., in 12 pk. there 
are 12 times 8 qt., or 96 qt. 

Since there are 2 pt. in 1 qt., in 96 qt. there 
are 96 times 2 pt., or 192 pt. 

Note. -:- The explanation shows that 4 pk. 
is the first multiplicand and 3 the multiplier ; 
8 qt. the second multiplicand and 2 the multi- 
plier ; 2 pt. the third multiplicand and 96 the 
multiplier — as indicated in the 1st operation ; 
but it is evident that much labor is saved by 
the 2d operation, and since (§ 30) either factor 
maybe considered as the multiplier when both 
are abstract, it is better in practice to regard 
the numbers as abstract and proceed as in- 
dicated in the 2d operation. This must not be interpreted as indicating 
that 3 bu. multiplied by 4 = 12 pk., which would, of course, be absurd. 

2. Reduce 192 pints to bushels. 

SoLUTiox. — Since there are^2 pt. in 1 qt., in 192 operation 
pt. there are as many quarts as 2 pt. are contained 2 192, no. of pt. 

times in 192 pt., which is 96 times; therefore the ,8 ''gg. no. oi qt. 
number of quarts is 96. 4 12, no. of pk. 

Since there are 8 qt. in 1 pk., in 96 qt. there are *^ . 3^ qq. of bu. 
as many pecks as 8 qt. is contained times in 96 qt., 

which is 12 times; therefore the number of pecks is 12. 



IST OPERATION 

3x4 pk..= . 12 pk. 
12 X 8 qt. = 96 qt.-^ 
96 X 2pt. = 192 p^. 

2d OPERATION 

3, no. of bu. 
J 

12, no. of pk. 
J 
96, no. of qt. 

2 
192, no. of pt. 
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Since there are 4 pk. in 1 bu., in 12 pk. there are as many bushels 
as 4 pk. is contained times in 12 pk., which is 3 times; therefore the 
number of bushels is 3. 

Note. — Regard dividend and divisor as abstract numbers. Do 
not interpret the operation to indicate 192 pt. -j- 2 = 96 qt. 

The two preceding examples show that reduction from a 
higher to a lower denomination^ and from a lower to a higher 
denomination^ prove each other. 

3. Reduce 7 bu. 3 pk. 6 qt. 1 pt. to pints. 

Solution. — Since there are 4 pk. in 
1 bu., in 7 bu. there are 7 times 4 pk., 
or 28 pk. ; 28 pk. + 3 pk = 31 pk. 

Since there are 8 qt. in 1 pk., in 31 
pk. there are 31 times 8 qt., or 248 qt. ; 
248 qt. + 6 qt. = 254 qt. 

Since there are 2 pt. in 1 qt., in 254 
qt. there are 254 times 2 pt., or 508 pt. ; 
508 pt. + 1 pt. = 509 pt., the result. 

4. Reduce 509 pt. to bushels. 

Solution. — Since there are 2 pt. in 
1 qt., in 509 pt. there are as many quarts operation 

as 2 pt. are contained times in 509 pt., or 2 1509, no. of pt. 
254 qt. 1 pt. 8 254, no. of qt +1 pt 

Since there are 8 qt in 1 pk., in 254 qt 4 31, no. of pk. + 6 qt 
there are as many pecks as 8 qt. are con- 7, no. of bu. + 3 pk. 

tained times in 254 qt., or 31 pk. 6 qt. 

Since there are 4 pk. in 1 bu., in 31 pk. there are as many bushels 
as 4 pk. are contained times in 31 pk. or 7 bu. 3 pk. The answer is, 
therefore, 7 bu. 3 pk. 6 qt. 1 pt. 

63. I. To reduce from a higher to a lower denomination : 

Rule. — 1 . Multiply the number of the highest denomina- 
tion given^ hy that number of the next 'lower which makes a 
unit of the higher. 





operation 




bu. 


pk. qt. 


pt 




7 


3 6 


1 




4 
31, 


no. of pk 
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pk. 


8 
254, 


no. of qt. 
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)qt 


2 
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no. of pt. 


in the whole. 



94 COMPOUND DENOMINATE NUMBERS 

2. Add to the product the number^ if any^ of the lower 
denomination. 

3. Proceed in like manner with the result thus obtained^ 
till the whole is reduced to the required denomination. 

II. To reduce from a lower to a higher denominatioii : 

Rule. — 1. Divide the given quantity by the number of 
units of its own denomination which make a unit of the next 
higher. 

2. Proceed in like manner mth the quotient thus obtained^ 
till the whole is reduced to the required denomination. 

3. The last quotient^ with the several remainders, if any^ 
annexed^ will be the answer. 

Proof. — Reverse the operation., that is, reduce the answer 
to the denomination from which it was derived. If this re- 
9ult is the same as the quantity given, the work is correct. 

5. Reduce 4 bu. 2 pk. 1 qt. to pints. 290 pt. 

6. , Reduce 7 bu. 3 pk. 7 qt. i pt. to pints. 511 pt. 

• 7. Reduce 8 bu. 1 pt. to pints. 193 pt. 

8. Reduce 384 pt. to bushels. 6 bu. 

9. Reduce 47 pt. to pecks. 2 pk. 7 qt. 1 pt. 

10. Reduce 95 pt. to bushels. 1 bu. 1 pk. 7 qt. 1 pt. 

11. Reduce 508 pt. to bushels. 7 bu. 3 pk. 6 qt. 

LIQUID MEASURE 

64. Liquid measure is used for measuring all liquids. 

Table 
4 gills (gi.) = 1 pint, marked pt. 



2 pints = 1 quart, marked qt. 
4 quarts = 1 gallon, marked gal. 
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Note. — The standard unit of liquid measure is the gallon^ which 
contains 231 cubic inches. All the denominations are in general use. 

1. Reduce 17 gal. to pints. 136 pt. 

2. Reduce 18 gal. to gills. 416 gi. 

3. Reduce 126 gal. to pints. 1008 pt. 

4. Reduce 1260 gal. to gills. 40320 gi. 

5. Reduce 1120 gi. to gallons. 85 gal. • 

6. How many gallons are there in 1848 cubic inches ? 

8 gal. 

7. How many gallons are there in a vessel containing 
138138 cubic inches ? 698 gal. 

AYOIRDnPOIS WEIGHT 

65. Avoirdupois weight is used for weighing all coarse 
and heavy articles like hay, grain, groceries, coal, etc. 

Table 

16 ounces (oz.) = 1 pound, marked lb. 
100 pounds = 1 hundredweight, marked cwt. 

20 cwt., or 2000 lb., = 1 ton, marked T. 

Notes. — 1. The standard avoirdupois pound of the United States 
is determined from the Troy pound, and contains 7000 grains Troy. 

2. At the Custom House (and in some trades) 2240 pounds are con- 
sidered ft ton, being -called a long ton. 

3. The ounce and the hundredweight are little used. 

1. Reduce 2 cwt. to pounds. 200 lb. 

2. Reduce 8 cwt. 75 lb. to pounds. 375 lb. 

3. Reduce 1 T. 8 cwt. to pounds. 2300 lb. 

4. Reduce 8 T. 75 lb. to pounds. 6076 lb. 

5. Reduce 4 cwt. 44 lb. to pounds. 444 lb. 
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6. Reduce 6 T. 90 lb. to pounds. 10090 lb. ' 

7. Reduce 2 cwt. 77 lb. 12 oz. to ounces. 4444 oz. 

8. Reduce 2 cwt. 17 lb. 3 oz. to ounces. 8475 oz. 

9. Reduce 1 T. 6 cwt. 4 lb. 2 oz. to ounces. 41666 oz. 

10. Reduce 4803 lb. to cwt. 48 cwt. 3 lb. 

11. Reduce 22400 lb. to tons. . 11 T. 4 cwt. 

12. Reduce 2048000 oz. to tons. 64 T. 

13. Reduce 64546 oz. to cwt. 40 cwt. 34 lb. 2 oz. 

14. Reduce 97203 oz. to tons. 3 T. 75 lb. 3 oz. 

15. Reduce 544272 oz. to tons. 17 T. 17 lb. 

16. What is the total weight of 52 parcels, each contain- 
ing 18 lb. ? 9 cwt. 36 lb. 

17. What is the weight of 180 iron castings, each weigh- 
ing 75 lb. ? 6 T. 15 cwt. 

LONG MEASURE 

66. Long measure is used in measuring distances or 
length, in any direction. 

Table 

12 inches (in.) = 1 foot, marked ft. 

3 feet = 1 yard, marked yd. 

5J yards, or 16J feet, = 1 rod, marked rd. 
320 rods = 1 mile, marked mi. 

Notes. — 1. The standard unit of length is the yard. The standard 
yard for the United States is preserved at Washington. A copy of 
this standard is kept at each state capital. 

2. In trade the yard and foot are the denominations most in use. 

1. Reduce 2 yd. 2 ft. 7 in. to inches. 108 in. 

2. Reduce 7 yd. 11 in. to inches. 268 in. 

3. Reduce 12 mi. to rods. - 8840 rd. 
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4. Reduce 7 mi. 240 rd. to rods, 

5. Reduce 9 mi. 31 rd. to rods. 

6. Reduce 133 in. to yards. 

7. Reduce 181 in. to yards. 

8. Reduce 2240 rd. to miles. 

9. Reduce 2200 rd. to miles. 

10. Reduce 1 mi. to yards. 

11. Reduce 1 mi. to feet. 



2480 rd. 

2911 rd. 

8 yd. 2 ft. 1 in. 

5 yd. 1 in. 

7 mi. 

6 mi. 280 rd. 

1760 yd. 

6280 ft. 



SQUARB MEASUSB 

67. Square measure is used in measuring anything that 
has both length and breadth ; that is, two dimensions. 

A figure having 4 equal sides and 4 right angles is a 
square. 

A square inch is a square, each side of which is 1 inch in 
length. 

A square foot is a square, each side of which is 1 foot. 

A square yard is a square, each side of which is 1 yard 
(3 feet). 

Suppose the figure to represent a 
square yard. It will then be 3 feet 
each way, and contain 9 square 
feet. Each foot will be 12 inches 
each way, and contain 144 square 
inches. 

The number of small squares in 
any large square is, therefore, equal 
to the number of units in one side 
multiplied by itself. 

Note. — By 3 feet square is meant a square figure, each side of which 
is 3 feet, or 9 square feet ; but by 3 square feet is meant 3 squares each 
one foot long and one foot wide ; therefore, the difference in area be- 
tween a figure Sfeet square and one containing 3 square feet, is 6 square 
feet. 

rat's mod. pract. ar. — 7 
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One 

Square 
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Table 

144 square inches (sq. in.) = 1 square foot, marked sq. ft. 

9 square feet = 1 square yard, marked sq. yd. 

30^ square yards = 1 square rod, marked sq. rd. 

160 square rods = 1 acre, marked A. 

640 acres = 1 square mile, marked sq. mL 

Note. — The denominations most used in trade are the acre, the 
square yard, the square foot. 

1. Reduce 8 sq. yd. to square inches. 10868 sq. in. 

2. Reduce 4 A. to square rods. 640 sq. rd. 

3. Reduce 1 sq. mi. to square rods. 102400 sq. rd. 

4. Reduce 2 sq. yd, 3 sq. ft. to sq. in. 8024 sq. in. 

5. Reduce 5 A. 100 sq. rd. to sq. rd. 900 sq. rd. 

6. Reduce 960 sq. rd. to acres. 6 A. 

7. Reduce 8888 sq. in. to square yards. 8 sq. yd. 

8. Reduce 20000 sq. rd. to acres. 125 A. 

9. Reduce 616280 sq. rd. to square miles. 

6 sq. mi. 20 A. 80 sq. rd. 

10. Reduce 4176 sq. in. to sq. yd. 8 sq. yd. 2 sq. ft. 

68. A rectangle is a figure having four sides and four 
right angles. See the figure on p. 99. 

The unit of measure for surfaces is a square whose side 
is a linear unit, as a square inch, a square foot, etc. 

The area or superficial contents of a figure is the num- 
ber of times it contains its unit of measure. 

1. How many square inches are there in a board 
4 inches long and 3 inches wide? 
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Explanation. — Dividing each of the longer sides into 4 equal 
parts, the shorter sides into 3 equal parts, and joining the opposite 
divisions by straight lines, the surface is divided into 
squares. 

In each of the longer rows there are 4 squares, 
that is, as many as there are inches in the longer 
side ; and there are as many such rows as there are 
inches in the shorter side. Hence, 

The whole number of squares in the board is equal to the product 
obtained by multiplying together the numbers representing the length 
and breadth ; that is, 4 x 3 = 12. 

To find the area of a rectangle : 

Rule. — Multiply the number representing length by the 
number representing breadth; the product will be the num- 
ber representing area. 

Note. — Both the length and breadth, if not in units of the same 
denomination, should bie made so before multiplying. 

2. In a floor 16 feet long and 12 feet wide, how many 
square feet are there ? 192 sq. ft. 

3. How many square yards of carpeting will cover a 
room 6 yards long and 4 yards wide ? 20 sq. yd. 

4. How many square yards are there in the floors of 
two rooms, one 18 feet long and 12 feet wide, the other 
21 feet long and 15 feet wide ? 59 sq. yd. 

5. How many square yards are there in a ceiling 18 feet 
long and 14 feet wide ? 28 sq. yd. 

6. In a field 85 rods long and 32 rods wide, how many 
acres are there ? 7 A. 

7. How much will it cost to plaster a ceiling 2l feet 
long and 18 feet wide, at 17 cents per square yard ? $ 7.14. 

69. Since the area of a rectangle is equal to the product 
of the length by the breadth, and since the product of two 
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numbers, divided by either of them, gives the other (§ 36) ; 
therefore, 

Rule. — If the number representing the area of a rectangle 
is divided by the number representing either side^ the quotient 
will be the number representing the other side. 

niustration 

In § 68, Example 1, if the area 12 is divided by 4, the 
quotient 3 is the width; or, if 12 is divided by 3, 
the quotient 4 is the length. 

Note. — Dividing the area of a rectangle by one of its sides, is 
really dividing the number of squares in the rectangle by the number 
of squares on one of its sides. 

In dividing 12 by 4, the latter is not 4 linear inches, but the num- 
ber of square inches in a rectangle 4 in. long and 1 in. wide. See 
the figure, § 68. 

1. A floor containing 182 square feet, is 11 feet wide. 
What is its length ? \ * ' 12'ft. 

2. A floor is 18 feet long, and contains 39 sq^uaje yards. 
What is its width ? ' • ' ' ' 15 ft. 

3. A field containing 9 acres, is 45 r6ds in length. 
What is its width ? '' 32 rd.' 

4. A field 35 rods wide, contains 21 acres. What is 
its length ? 96 rd. 

SOLm OR CTJBIC MBASURB 

70. Solid or cubic measure is used in measuring things 
having length, breadth, and thickness ; that is, three dimen- 
mons. 

A cube is a solid, haying 6 equal faces, which are 
squares. 
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• Note. — If each side of a cabe is 1 inch long, it is called a cubio 
inch ; if each side is 3 feet (1 yard) long, as represented in the figure, 
it is a cubic or solid yard. 

The base of a cube, being 1 square yard, 
contains 3x3 = 9 square feet ; and 1 foot 
high on this base, contains 9 solid feet; 

2 feet high contains 9 x 2 = 18 solid feet ; 

3 feet high contains 9 x 3 = 27 solid feet. 
Also, it may be shown that 1 solid or cubic 
foot contains 12 x 12 x 12 = 1728 solid or 
cubic inches. 

The number of small citbes in any large cube is equal 
to the product of the numbers representing the lengthy breadth^ 
and thickness. 

Note. — Any solid, whose comers resemble a cube, is a rectangular 
solid ; boxes and cellars are generally of this form. 

The solid contents of a rectangular solid are founds as in 
the cubcr by multiplying together the numbers representing 
lengthy breadth^ and thickness. 

Table 

1728 cubic inches (cu. in.) = 1 cubic foot, marked cu. ft. 

27 cubic feet = 1 cubic yard, marked cu. yd. 

128 cubic feet = 8 x 4 x 4= 8 ft. long, ) . , , . ^ 

A £^ -J J >! Xi. !-• u h = 1 cord, marked C. 

4 ft. wide, and 4 ft. high ) 

Notes. — 1. A cord foot is 1 ft. in length of the pile which makes 
a cord. It is 4 feet wide, 4 feet high, and 1 foot long; hence, it 
contains 16 cubic feet, and 8 cord feet make 1 cord. 

2. A perch of stone is a mass 16 J ft. long, 1\ ft. wide, and 1 ft. 
high, and contains 24f cu. ft. 

3. The cord is used for dealing in firewood ; the cubic yard, for 
excavations and fillings. 

1. Reduce 2 cu. yd. to cubic inches. 93312 cu. in. 

2. Reduce 28 !3ords of wood to cu. ft. 3584 cu. ft. 
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3. Reduce 34 cords of wood to cu. in. 7520256 cu. in. 

4. Reduce 1 cord of wood to cu. in. 221184 cu. in. 

5. Reduce 63936 cu. in. to cu. yd. 1 cu. yd. 10 cu. ft. 

6. How many cubic feet are there in a rectangular 
solid 8 ft. long, 6 ft. wide, 4 ft. thick ? 160 cuT ft/' 

7. ' How many cubic yards of ex6av&,tion are required 
for a cellar 8 yd. long, 5 yd. wide, 2 yd. deep ? 80 cu. yd. 

8. How many cubic yards are there in a cellar, 18 feet 
long, 15 feet wide, 7 feet deep ? 70 cu. yd. 

9. In a pile of wood 40 feet long, 12 feet wide, and 
8 feet high, how many cords are there ? 30 C. 

10. What will be the cost of a pile of wood 80 feet 
long, 8 feet high, and 4 feet thick, at $5.50 per cord ? 

fllO. 

11. What will be the cost of excavating a cellar 24 ft. 
long, 15 ft. wide, and 6 ft. deep, at $1.25 per cubic yard 
or load? $100. 

TIMB MBASURB 

71. Time measure is used in measuring time. 

Table 

60 seconds (sec.) = 1 minute, marked min. 

60 minutes = 1 hour, marked hr. 

24 hours =1 day, marked da. 

365 days, 6 hours = 1 year, marked yr. 

100 years = 1 century, marked cen. 

Also, 7 days = 1 week, marked wk. 

4 weeks = 1 month (nearly), marked mon. 

62 weeks = 1 year, marked yr. 

12 calendar months = 1 year, marked yr. 
365 days = 1 common year. 

3d6 days = 1 leap year. 
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Notes. — 1. The exact leugth of the mean solar or tropical year is 
865 days, 5 hours, 48 minutes, 49.7 seconds. 

To correct the error of considering 365 days as the length of the 
year, the following rule has been adopted : 

Every year whose number is not divisible by 4 consists of 365 days. 

Every year whose number is divisible by 100, but not by 400, con- 
sists of 365 days. 

Every year, except the even centuries, whose number is divisible 
by 4, and the even centuries divisible by 400, consist of 366 days. 

The year containing 366 days is called leap year, and the extra day 
is added to February, giving it 29 days instead of 28 days. 

2. Among nearly all civilized nations the year is divided into 12 
calendar months, numbered in their order as follows : 



January, 1st month, 31 days. 
February, 2d month, 28 days. 
March, 3d month, 31 days. 
April, 4th month, 30 days. 
May, 5th month, 31 days. 

June, 6th month, 30 days. 



July, 7th month, 31 days. 

August, 8th month, 31 days. 
September, 9th month, 30 days. 
October, 10th month, 31 days. 
November, 11th month, 30 days. 
December, 12th mouth, 31 days. 



1. Reduce 2 hr. to seconds. 7200 sec. 

2. Reducd 7 da. to minutes. 10080 min. 

3. Reduce 1 da. 3 hr. 44 min. 3 sec. to seconds. 

99843 sec. 

4. Reduce 9 wk. 6 da. 10 hr. 40 min. to minutes. 

lOOOOO min. 

5. Reduce 4 wk. 3 da. 4 min. to minutes. 44644 min. 

6. Reduce 10800 seconds to hours. 3 hr. 

7. Reduce 432000 seconds to days. 5 da. 

8. Reduce 7322 seconds to hours. 2 hr. 2 min. 2 sec. 

9. Reduce 4323 minutes to days. 3 da. 3 min. 
10. Reduce 20280 minutes to weeks. 2 wk. 2 hr. 
u. Reduce 41761 min. to months. 1 mo. 1 da. 1 min. 
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SPECIAL TABLBS. - I. MBASURBS OP WBI6HT 

72. Troy weight is used in weighing gold, silver, and 

jewels. 

24 grains (gr.) = 1 pennyweight, marked pwt. 
20 pennyweights = 1 ounce, marked oz. 
12 ounces = 1 pound, marked lb. 

Note. — The standard unit of all weight in the United States is the 
Troy pound, containing 5760 grains. 

Apothecaries' weight is used only in compounding medi- 
cines. 

20 grains (gr.) = 1 scruple, marked sc. or 3. 

3 scruples = 1 dram, marked dr. or 3 . 

8 drams = 1 ounce, marked oz. or 5 • 

12 ounces = 1 pound, marked lb. or lb. 

The following are also used by apothecaries : 

60 minims (or drops) n\^ = 1 fluid drachm, marked f. 3. 

8 fluid drachms = 1 fluid ounce, marked f. 5 • 

16 fluid ounces = 1 pt. (octarius), marked 0. 

8 pints = 1 gal. (congius), marked Cong. 

n. MBASURBS OP LBN6TH 

The following measures are often mentioned, and most 
of them are still used in special professions : 



12 lines = 1 inch. 

3 barleycorns = 1 inch. 

4 inches = 1 hand. 
9 inches = 1 span. 



3 feet = 1 pace. 

6 feet = 1 fathom. 

3 miles = 1 league. 

69J miles (nearly) = 1 degree. 



Notes. — 1. Surveyors use a chain four rods long, divided into 
100 links of 7^^ inches each. 

2. Engineers divide the foot into tenths and hundredths. The 
yard is divided similarly in estimating duties at the custom housea 

3. A degree is divided into 60 nautical or geographic miles. A 
nautical mile or knot is, therefore, nearly 1\ common milea 



REDUCTION 105 

Circular measure is used in measuring circles. 

60 seconds (") = 1 minute, marked '. 
60 minutes = 1 degree, marked **. 
360 degrees = 1 circle. 

Note. — The circumference is also divided into quadrants of 00** 
each, and into signs of 30*^ each. 

m. mSCBLLANBOUS TABLB 

12 things = 1 dozen, marked doz. 

12 dozen = 1 gross, marked gr. 

12 gross = 1 great gross. 

20 things = 1 score. 
100 pounds of nails = 1 keg. 

196 pounds of flour = 1 barreL 

200 pounds of pork or beef = 1 barreL 
240 pounds of lime = 1 cask. 

24 sheets of paper = 1 quire. 

20 quires = 1 ream. 

2 reams = 1 bundle. 



Examples in Special Tables 

73. 1. Reduce 5 lb. 4 oz. Troy to ounces. 64. 

2. Reduce 8 lb. 9 oz. 13 pwt. 17 gr. to grains. 5072^ gr. 

3. Reduce 12530 gr. to pounds. 2 lb. 2 oz. 2 pwt. 2 gr. 

4. Reduce 4 lb. 5 oz. 2 gr. to grains. 25442 gr. 

5. Reduce 975 sc. to pounds. 3 lb. 4 oz. 5 dr. 

6. What is the height of a horse of 16J hands ? 

5 ft. 6 in. 

7. A field measures 24 chains in length and 15 chains 
in breadth. How many acres are there in it ? 36 A. 

8. A cistern contains 267 cubic feet 624 cubic inches. 
How many gallons does it hold ? (§ 64} 2000 gal. 
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9. Reduce 8° 41' 46" to seconds. 31305'^ 

10. Reduce 61° 59' 28" to seconds. 223168". 

u. Reduce 915' to degrees. 15"* 15'. 

12. Reduce 3661" to degrees. V V 1" 

13. Find the cost of 6 gross of screws at 5 cents a dozen. 

13.60. 

14. A man is 4 score and 10. How old is he ? 90 yr. 

15. At 18 cents a quire, how much will 3 bundles of 
paper cost? $21.60. 

Miscellaneous Examples 

7-4. 1. Find the cost of 2 bu. of plums at 5^ a pint. 

*6.40. 

2. Find the cost of 3 bu. 2 pk. of peaches at 50 ^ a 
peck ? $ 7. 

3. Find the cost of 6 bu. 2 pk. of barley at 50^ a 
bushel. 12.75. 

4. At 15^ a peck, how many bushels of potatoes can 
bebought for 13? 5 bu. 

5. At 2^ a pint, how much milk can be bought with 
11.66? 10 gal. Iqt. 1 pt. 

6. I put 91 bu. of wheat into bags containing 3 bu. 2 
pk. each. How many bags were required ? 26. 

Note. — Reduce both quantities to pecks, and then divide. 

7. How many spikes, weighing 4 oz. each, are in a 
parcel weighing 15 lb. 12 oz. ? 63. 

8. I bought 44 cwt. 52 lb. of cheese; each cheese 
weighed 9 lb. 15 oz. How many cheeses did I buy ? 448. 

9. How many kegs, of 84 lb. each, can be filled from 
a hogshead of sugar weighing 14 cwt. 28 lb. ? 17. 
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10. How many boxes, containing 12 lb. each, can be 
filled from 7 cwt. 56 lb. of tobacco? 63. 

u. If a family use 3 lb. 13 oz. of sugar a week, how 
long will 6 cwt. 10 lb. last them ? 160 wk. 

12. How much will 2 acres 125 square rods of land cost 
at 20 cents a square rod ? $ 89. 

13. A farmer has a field of 16 A. 53 sq. rd. to divide 
into lots of 1 A. 41 sq. rd. each. How many lots will it 
make ? 13. 

14. How many cubic inches are there in a block of 
marble 2 ft. long, 2 ft. high, 2 ft. wide ? 13824 cu. in. 

15. One cubic foot of water weighs 1000 oz. avoirdu- 
pois. How much do 6 cu. ft. weigh ? 312 lb. 8 oz. 

16. What is the weight of a quantity of water occupy- 
ing the space of 1 cord of wood, each cubic foot of water 
weighing 1000 ounces avoirdupois ? 4 T. 

17. A cubic foot of oak weighs 950 oz. avoirdupois. 
How much do 2 cords of oak weigh ? 7 T. 12 cwt. 

18. Find the cost of 63 gallons of maple sirup, at 
20 cents a pint. f 100.80. 

19. Find the cost of 5 barrels of molasses, each contain- 
ing 31 gal. 2 qt., at 10 cents a quart. $ 63. 

20. At 5 cents a pint, what quantity of molasses can be 
bought f or f 2 ? 5 gal. 

21. How many dozen bottles, each bottle holding 3 qt. 
1 pt., can be filled from 63 gal. of cider ? 6 doz. 

22. How many kegs, of 4 gal. 3 qt. 1 pt. each, can be 
filled from 58 gal. 2 qt. ? 12. 

23. If a human heart beats 70 times a minute, how many 
times will it beat in a day ? 100800. 
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24. How many seconds are there in the month of 
February, 1904 ? 2606600 sec. 

25. If a ships sails 8 miles an hour, how many miles 
will it sail in 3 wk. 2 da. 3 hr. ? 4440 mi. 

26. A horse is fed 1 peck of oats daily. If oats cost 
44 cents a bushel, how much will it cost to feed him a 
year of 365 days ? $ 40.15. 

27. A flour dealer bought 40 barrels of extra fine 
Minnehaha flour for 3^ a pound, and sold it for 5^ a 
pound. How much did he gain? f 156.80. 

ADDITION OF CX)MPOUND DENOMINATE NUMBERS 

75. The processes of adding, subtracting, multiplying, 
and dividing compound denominate numbers are governed 
by the same principles as in simple numbers. 

1. A farmer sold three lots of wheat. The first lot 
contained 25 bu. 3 pk. ; the second, 14 bu. 2 pk. ; the 
third, 32 bu. 1 pk. How much did he sell ? 

Solution. — Place units of the same denomiDation in operation 

the same column (§ 17). Beginning with pecks, and ^^^ . 

adding, the sum is 6, which is reduced to bushels by 26 3 

dividing by 4, the number of pecks in a bushel. There 14 2 

being 2 pecks left, write the 2 under the column of pecks ; 32 1 
adding the 1 bushel to the column of bushels, the sum 
is 72, which write under the column of bushels. 



72 2 







2. 






bu. 


pk. 




qt. 


pt. 


3 


2 







1 


4 







6 


1 


1 


3 




■7 


1 



3. 

bu. pk. qt. pt. 

7 3 7 1 

6 2 

9 2 4 1 

24 4 
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Rule. — 1. Write the numbers to be added^ plcukng units 
of the same denomination in the same column, 

2. Begin with the lowest denomination^ add the numbers^ 
and divide their sum by the number qf units of this denomi- 
nation which make a unit of the neoct higher. 

3. Write the remainder under the column added^ and add 
the quotient to the next column, 

4. Proceed in the same manner with all the columns to 
the last^ under which write its entire sum. 

Notes. — 1. In writing compound denominate numbers, if any 
intermediate denomination is wanting, supply its place with a cipher. 

2. In adding simple numbers we carry one for every ten, because 
ten units of a lower order always make one of the next higher ; but, 
in compound denominate numbers, the scale varies, and we carry one 
for the number of the lower order, which makes one of the next higher. 
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5. 




bu. 


pk. qt. 


pt. 






gal. 


qt. 


pt. 


gl- 
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1 7 
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40 
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3 


7 


8 2 
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16 


1 





2 


9 


2 7 
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/p^- s 
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7 
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8. 




T. 


owt. lb. 


oz. 




ml. 


rd. 




yd. ft. 


in. 


45 


8 68 


10 




28 


129 




4 2 


11 


14 


14 75 


15 




64 


280 




3 1 


9 


19 


17 18 


13 




17 


275 




5 1 


8 


7^ 


9, 


-L 




///- 


i/U 
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- - 


A. 


sq.rd. 8q 


.yd. , 


sq.ft. 


sq. In. 




da. 


hr. 


mln. 


41 


51. 


13 


8 


115 




16 


18 


28 


64 


104 


5 


7 


109 




13 


15 


49 


193 ■ 
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4 


5 


137 




19 


16 


63 
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rc- 


•1^. 


. ^ ' 


- >■ .f 


/ 
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11. 








12 








en. yd. 


CD. ft. 


CO. in. 


mo. 


wk. 


da. 


hr. 




seo. 


60 


18 


900 


8 








23 


51 


40 


45 


17 


828 . 


1 


2 


4 


19 


30 


87 


46 


20 


990 


8 


1 


6 


13 


27 


18 



J 13. Five loads of wheat measured thus : 21 bu. 3 pk. ; 
14 bu. 1 pk. ; 23 bu. 2 pk. ; 18 bu. 1 pk. ; 22 bu. 1 pk. 
How many bushels were there in all ? 100 bu. 

14. Add 13 lb. 11 oz. ; 17 lb. 13 oz. ; 14 lb. 14 oz. ; 16 
lb. ; 19 lb. 7 oz. ; and 17 lb. 9 oz. 99 lb. 6 oz. 

^ 15. Two men depart from the same place. One travels 
104 mi. 50 rd. due east; the other, 96 mi. 270 rd. due 
west. How far apart are they ? 200 mi. 

>^ 16. A man has one farm of 186 A. 134 sq. rd.; another 
of 286 A. 17 sq. rd. ; a third of 113 A. 89 sq. rd. How 
much is there in all ? , 586 A. 80 sq. rd. 

J 17. Add 17 sq. yd. 8 sq. ft. 119 sq. in. ; 18 sq. yd. 141 
sq. in. ; 23 sq. yd. 7 sq. ft. ; 29 sq. yd. 5 sq. ft. 116 
sq. in. 88 sq. yd. 8 sq. ft. 88 sq. in. 

18. A has 4 piles of wood. In the first there are 7 C. 
78 cu. ft. ; in the second, 16 C. 24 cu. ft. ; in the third, 
35 C. 127 cu. ft. ; in the fourth, 29 C. 10 cu. ft. How 
much is there in all ? 88 C. Ill cu. ft. 

19. A farmer raised 200 bu. 3 pk. of oats, 143 bu. 1 pk. 
of barley, 400 bu. 3 pk. of corn, 255 bu. 1 pk. of wheat. 
How much did he raise altogether ? 1000 bu. 

20. I sold to A 4642 gal. 3 qt. 1 pt. of oil; to B, 945 gal. ; 
to C, 1707 gal. 1 pt.; to D, 10,206 gal. 1 qt. How many 
hogsheads of 63 gallons each did I sell? 

277 hogsheads 50 gal. 1 qt. 
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SUBTRACTION OF CX)MPOUND DENOMINATE NUMBERS 

76. 1. I have 67 bu. 2 pk. of wheat. How much will 
remain after 34 bu. 3 pk. are sold ? 

Solution. — Write the smaller number under the 

greater, placing units of the same denomination iu operation 

the same column. 3 pk. cannot be taken from 2 pk. bn. pk. 

Take 1 bu. from 67 bu., reduce it to 4 pecks, and add 67 2 

the 2 pk., making 6 pk.; 3 pk. from 6 pk. leaves 34 3 

8 pk. ; 34 bu. from 66 bu. leaves 32 bu. The dif- 82 3 
ference is, therefore, 32 bu. 3 pk. 

Note. — Instead of diminishing the 67 bu. by 1, the result will be 
the same by increasing the lower number 34 bu. by 1, as is done in 
subtraction of simple numbers. 





2. 






3. 




ba. 


pk. qt. 


pt. 


ba. 


pk. qt. 


pt- 


From 12 


1 





5 








Take 8 


2 1 


1 


1 





1 



3171 3371 

Rule. — 1. Write the smaller number under the greater ^ 
placing units of the same denomination in the same column. 

2. Begin with the lowest denomination^ and^ if possible^ 
take the lower number from the one above it. 

3. But^ if the lower number of any denomination is greater 
than the upper ^ increase the upper number by as many units 
of that denomination as make one of the next higher ; sub- 
tract as before, and diminish by one the upper number of the 
neoct higher denomination. 

4. Proceed in the same manner with each denomination. 



Subtract : 






s. 




gal. qt. pt. 


g». 


T. 


owt. lb. 


•z. 


43 1 1 


2 


16 


7 18 


14 


23 3 1 


3 


6 


6 75 


15 
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mi. 

18 


6. 

rd. 
198 




yd. 
4 


7. 

ft. 

1 


In. 
10 




aq.yd. 
19 


8. 

sq.l 
6 


ft. sq. in. 
72 


IL 


236 




2_ 


1 


11 




16 


6 


112 




9. 

C. 

28 


cu. ft. 

116 






da. 
245 


hr. 

17 


10. 

min. 

40 




sec. 
37 




19 


119 






190 


11 


44 




42 



11. If 2 bu. 1 pk. 1 qt. are taken from a bag containing 
4 bushels of hickory nuts, what quantity will remain ? 

1 bu. 2 pk. 7 qt. 

12. I bought 46 lb, 4 oz. of rice. After selling 19 lb. 
8 oz., how much remained ? 26 lb. 12 oz. 

13. A wagon loaded with hay weighs 32 cwt. 66 lb. ; 
the wagon alone weighs 8 cwt. 67 lb. What is the weight 
of the hay ? 23 cwt. 99 lb. 

14. It is 24899 miles round the earth. After a man who 
is traveling around it has traveled 100 mi. 41 rd., what 
distance remains for him to travel? 24798 mi. 279 rd. 

15. I had a farm containing 146 A. 80 sq. rd. of land. 

1 gave my son 86 A. 94 sq. rd. How much was left ? 

59 A. 146 sq. rd. 

16. A cask containing 63 gal. leaked ; only 51 gal. 1 qt. 

2 gi. remained. How much was lost ? 

11 gal. 2 qt. 1 pt. 2 gi. 

17. From 5 da. 10 hr. 27 min. 15 sec. take 2 da. 4 hr. 
13 min. 29 sec. 3 da. 6 hr. 13 min. 46 sec. 

77. In finding the time between any two dates, consider 
30 days as 1 month, and 12 months as 1 year. 

1. A note, dated April 14, 1900, was paid February 12, 
1902. Find the time between these dates. 
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Solution. — In writing the dates, observe that operation 

February is the 2d month of the year and April yr. mo. da. 

the 4th ; then, from 1902 yr. 2 mo. 12 da. subtract 1^02 2 12 

1900 yr. 4 mo. 14 da. The remainder is 1 yr. 9 1900 4 14 

mo. 28 da. 1 9 28 

2. The Independence of the United States was declared 
July 4, 1776. What length of time had elapsed on the 
1st of September, 1903 ? 127 yr. 1 mo. 27 da. 

3. The first crusade ended July 16, 1099 ; the third 
crusade, July 12, 1192. Find the difference of time 
between these dates. 92 yr. 11 mo. 27 da. 

4. Magna Charta was signed June 15, 1215 ; Mary, 
Queen of Scots, was beheaded February 8, 1587. Find 
the difference of time between these dates. 

371 yr. 7 mo. 23 da. 

5. The battle of Hastings was fought Oct. 14, 1066 ; 
William, Prince of Orange, landed at Torbay $fov. 5, 
1688. What was the difference of time between the two 
events ? 622 yr. 21 da. 

6. The battle of Austerlitz was fought December 2, 
1805 ; the battle of Waterloo, June 18, 1815. Find the 
difference of time. 9 yr. 6 mo. 16 da. 

78. To find the time between two dates in days : 

1. Find the number of days from May 10 to October 21. 

OPERATION 



Solution. — Of May, there remain 31 — 10 
=: 21 days ; there are 30 days in June, 31 in July, 
31 in August, 30 in September, and 21 in October ; 
then the number of days from May 10 to October 
21, is 21 + 30 + 31 + 31 + 30 + 21 = 164. 



bat's mod. pract. ar. — 8 





31 
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21 


June, 


30 


July, 


31 


Aug., 


31 


Sept., 


30 


Oct., 


21 




164 da. 
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2. Find the number of days from March 17 to Septem- 
ber 12. 179 da. 

3. A note dated April 18, 1903, is due June 20, 1903. 
How many days does it run ? 63 da. 

4. A note dated Sept. 5, 1903, is due Dec. 7, 1903. 
How many days does it run ? 93 da. 

5. Find the number of days from Oct. 12, 1900, to 
May 25, 1901. 225 da. 

6. Find the number of days from Aug. 20, 1903, to 
March 8, 1904. 201 da. 

MULTIPLICATION OF CX)MPOU]!n> DENOMINATE NUMBERS 

79. 1. A farmer takes to mill 5 bags of wheat, each 
containing 2 bu. 3 pk. How much has he in all ? 

Solution. — Begin at the lowest denomination for operation 
convenience. Multiply the 3 pk. by 5, making 15 pk., bu. pk. 
which reduced, gives 3 bu. and 3 pk. ; write the 3 pk. 2 3 

under the pecks. Then, multiply the 2 bu. by 5, add to ^ 

the product* the 3 bu., and write the 13 bu. under the 13 3 
bushels. 

Rule. — 1. Write the multiplier under the lowest denomi- 
nation of the multiplicand, ' 

2. Multiply the lowest denomination firsts and divide the 
product by the number of units of this denomination which 
make a unit of the next higher^ write the remainder under 
the denomination multiplied^ and add the quotient to the 
product of the next higher denomination, 

3. Proceed in like manner with all the denominations^ 
writing the entire product at the last 

Note. — There are two differences between multiplication of simple 
and of compound denominate numbers. 1. In simple numbers it is 
more convenient to use one figure of the multiplier at a time ; in com- 
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pound numbers it is better to use the entire mtdtiplier each time. 
2. In simple numbers the scale is uniform ; in compound numbers it 
varies with the table, 

2. Multiply 2 bu. 1 pk. 1 qt. 1 pt. by 6. 

13 bu. 3 pk. 1 qt. 

3. Find the weight of 9 hogsheads of sugar, each 
weighing^ 8 cwt. 62 lb.- '^3 T. 17 cwt. 68 lb. 

4. If a ship sails 208 mi. 176 rd. a day, how far will it 
sail in 16 days ? 3128 mi. 80 rd. 

5. Multiply 23 cu. yd. 9 cu. ft. 228 cu. in. by 12. 

280 cu. yd. 1 cu. ft. 1008 cu. in. 

6. Multiply 16 cwt. 74 lb. by 119. 99 T. 12 cwt. 6 lb. 

7. Multiply 47 gal. 3 qt. 1 pt. by 69. 

2824 gal. 2 qt. 1 pt. 

8. A travels 27 mi. 165 rd. in 1 day, how far will he 
travel in one month of 31 days ? 852 mi. 6 rd. 

9. In 17 piles of wood, each pile containing 7 C. 98 
cu. ft., how much wood is there ? 132 C. 2 cu. ft. 

10. Multiply 2 wk. 4 da. 13 hr. 48 min. 39. sec. by 76. 

49 mo. 3 wk. 3 hr. 48 min. 46 sec. 

DIVISION OF COMPOUND DENOMINATE NUMBERS 

80. The divisor may be either a simple or a compoimd 
number. This gives rise to two cases: 

I. To find how often one compound number is contained 
in another compound number: 

This is done by reducing both divisor and dividend to the same 
denomination before dividing (§ 74, Ex. 6 and 8). 

11. To divide a compound denominate number into a 
given number of equal parts: 

This is properly division of compound denominate numbers. 
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1. Divide 14 bu. 2 pk. 1 qt. by 3. 

Solution. — Divide the highest denomination operation 
first, so that, if there is a remainder, it may be re- bu. pk. qt. 
duced to the next lower denomination, and added 3 )14 2 1 
to it. 3 in 14 is contained 4 times, and 2 bu. are 4 3 3 

left; write the 4 under the bushels, and reduce 
the remaining 2 bu. to pk., to which add the 2 pk., making 10 pk. 
This, divided by 3, gives a quotient of 3 pk., with 1 pk. remaining ; 
which, reduced to qt., with 1 qt. added, gives 9 qt. This, divided by 
3^ gives a quotient 3, which is written under the quarts. 

Divide : 





2. 






3. 




bu. 


pk. 


qt. 


da. 


hr. min. 


860. 


7)33 


2 


6 


5)17 


12 56 


15 



4 3 2 3 12 11 15 

Rule. — 1. Write the quantity to he divided in the order 
of its denominations'^ beginning with the highest; place the 
divisor on the left, 

2. Begin with the highest denomination^ divide each num- 
ber separately^ and write the quotient beneath, 

3. If a remainder occurs after any division^ reduce it to 
the next lower denomination^ and^ before dividing^ add to it 
the number of its denomination. 

Note. — Each partial quotient is of the same denomination as that 
part of the dividend from which it is derived. 

4. Divide 69 A. 64 sq. rd. by 16. 4 A. 54 sq. rd. 

5. 265 lb. 10 oz. -*. 50. 5 lb. 5 oz. 

6. 45 T. 18 cwt. + 17. , 2 T. 14 cwt. 

7. 114 da. 22 hr. 45 rain. 18 sec. -i- 54. 

2 da. 8 hr. 5 min. 17 sec. 

8. 309 bu. 2 pk. 2 qt. -«- 78. 3 bu. 3 pk. 7 qt. 

9. 127 gal. 3 qt. 1 pt. 3 gi. -*- 63. 2 gal. 1 gi 
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10. 788 mi. 169 rd. -*- 3:^8. 2 mi^^Sl rd. 

11. Add 36 lb. 9 oz., 76 lb. 14 oz., 86 lb. 16 oz.; fromS 
the sum take 186 lb. 14 oz.; multiply the remainder by 8; 
divide the product by 64. What is the result ? 1 lb. 6 oz. 

LONGITUDE AND TIME 

&L Difference of longitude and time between different^ 
places : 

The circumference of the earth, like other circles, is 
divided into 360 equal parts, called degrees of longitude. 

The sun appears to pass entirely round the earth, 360®, 
once in 24 hours, one day ; and in one hour it passes over 
16®. (360® -*. 24 = 15®.) 

As 16® equal 900', and 1 hour equals 60 minutes of 
time^ therefore, the sun in 1 minute of time passes over 
16' of longitude. (900' -^ 60 = 16'.) 

As 16' equal 900", and 1 minute of time equals 60 
seconds of time^ therefore, in 1 second of time the sun 
passes over 16" of longitude. (900" -*- 60 = 16".) 

Table for Comparing Longitude and Time 
Two Places Distant from Each Other 

16® of longitude differ 1 hour in time. 
16' of longitude differ 1 min. in time. 
16" of longitude differ 1 sec. in time. 

I. To find the time corresponding to any difference of 
longitude : 

Rule. — Divide the longitude by 15, according to the rule 
for division of compound denominate numbers^ and mark the 
quotient hr. min. sec, instead of ® ' ". 



118 COMPOUND DENOMINATE NUMBERS 

II. To find the longitude corresponding to any difference 
of time : 

Rule. — Multiply the time hy 15, according to the rule for 
multiplication of compound denominate \ numbers^ and mark 
the product ° ' " instead of iir. min. sec. 

1. The difference of longitude between two places is 30®. 
What is the difference of time ? 2 hr. 

2. The difference of longitude between two places is 71® 
4'. What is the difference of time ? 4 hr. 44 min. 16 sec. 

3. The difference of longitude between New York and 
Cincinnati is 10® 35'. What is the difference of time ? 

42 min. 20 see. 

4. The difference of time between Cincinnati and Phil- 
adelphia is 37 min. 20 sec. What is the difference of 
longitude ? 9® 20'. 

5. The difference of time between New York and St. 
Louis is 1 hr. 4 min. 56 sec. What is the difference of 
longitude ? 16® 14'. 

6. The difference of time between London and Wash- 
ington is 5 hr. 8 min. 4 sec. What is the difference of 
longitude ? 77® 1'. 

Difference in Time 

82. It is noon (12 o'clock) at any place when the sun 
is on the meridian of that place. 

As the sun appears to travel from the east toward the west, when it 
IS noon at any place it is after noon east of that place, and before noon 
west of that place. 

Hence, a place has later or earlier time than another, according as it 
is east or west of it. Therefore, 

When the time at one place is given, the time at another, if east of this, 
is found by adding their difference of time; if west, by subtracting their 
difference of time. 
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7. When it is noon at Cincinnati, what is the time at 
Philadelphia ? 37 min. 20 sec. past noon. 

8. When it is 11 o'clock a.m. at New York, what is the 
time in longitude 30® east of New York ? 1 p.m. 

9. When it is 12 o'clock (noon) at Philadelphia, what 
is the time at Cincinnati? 11 hr. 22 min. 40 sec. a.m. 

10. When it is 11 o'clock A.M. at New York, what is the 
time at St. Louis? 9 hr. 55 min. 4 sec. a.m. 

Note. — The standard time system, adopted in 1883 by railroads 
and cities of the United States, makes the answers to the last four 
problems merely theoretical. Standard time is the clock time of se- 
lected meridians 15° apart; viz., the meridians 75°, 90°, 105°, and 120* 
west from Greenwich. Eastern standard time, the clock time of the 
meridian 75° west of Greenwich, is 5 hours slower than Greenwich 
time. Central standard time, the clock time of 90° west of Greenwich, 
is just 1 hour slower than Eastern time. Mountain standard time, the 
clock time of the meridian of 105°, is just 1 hour slower than Central 
time. Pacific standard time, the clock time of the meridian of 120°, is 
just 1 hour slower than Mountain time. Places within 7J° east or 
west of a meridian have the time of that meridian. Therefore, the 
time between two places differs only by whole hours, 

11. What is the difference in standard time between 
Boston and Chicago ? 

Since Boston has Eastern standard time (75°) and Chicago Central 
standard time (90°), the difference in standard time is just 1 hour. 

12. What is the difference in standard time between 
Philadelphia and Cincinnati ? 1 hour. 

13. When it is 11 o'clock a.m. at New York, what is 
the standard time at St. Louis ? 10 A.M. 



FACTORING 

83. A number that expresses whole units is called an 
integer or an Integral number. 

Thus, 1, 2, 50, etc., are integral numbers. 

Factors of a number are two or more integral numbers, 
the product of which equals the given number (§ 28), 

Thus, 2 and 3 are factors of 6, because 2x3 = 6; 2, 3, and 6 are 
factors of 30, because 2 x 3 x 5 = 30. 

Note. — A number may be the product of more than one set of 
factors. Thus, 2 x 6 = 12, 3 x 4 = 12, and 2 x 2 x 3 = 12. 

A multiple of a number is a product of which the num- 
ber is a factor. 

Thus, 6 is a multiple of 3 ; 30 is a multiple of 5. 

An even number is a number that is exactly divisible 
by 2; an odd number is a number that is not exactly 
divisible by 2. 

Thus, 2, 4, 6, 8 are even numbers and 1, 3, 5, 7 are odd numbers. 

A prime number has no factors except itself and 1. 
Thus, 5, 11, 17 are prime numbers. 

A composite number has two or more factors beside itself 
and 1. 

Thus, 6, 12, 30 are composite numbers. 

A prime factor is a factor which is a prime number. 

Thus, 3 is a prime factor of 12. 

120 
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A factor is common to two or more numbers when it is 
a factor of each of them. 

Thus, 3 is a common factor of 12 and 15. 

Note. — Sometimes the smallest of two' or more numbers may be 
the common factor. Thus, 6 is a common factor of 6, 12, and 18. 

Two or more numbers are prime to each other when 
they have no common factor. 
Thus, 9 and 10 are prime to each other. 

A common divisor (C. D.) of two or more numbers is 
any common factor. 

Thus, 2, 3, and 6 are each a common divisor of 12 and 18. 

The greatest common divisor (G. C. D.) of two or 
more numbers is the greatest common factor. 
Thus, 6 is the greatest common divisor of 12 and 18. 

A common multiple (C. M.) of two or more numbers 
is any multiple of all of them. 

Thus, 6, 12, 18, etc., are common multiples of 2 and 3. 

The least common multiple (L. C. M.) of two or more 
numbers is the .least multiple of all of them. 
Thus, 6 is the least common multiple of 2 and 3. 

Factoring is the process of resolving composite numbers 
into their factors. 

84. To find the prime numbers : 

Note. — All the prime numbers except 2 are odd numbers. 

Rule. — 1. Write the odd numbers in a series 1, 3, 5, 7, 
9, etc. 

2. After 3 erase every Zd number; after 5 erase every 
Sth number ; after 7 erase every 1th number; after 11 erase 
every 11th number^ etc. 
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8. Then 2 and the numhers that remain are the prim& 
numbers. 

Exercise. — Find the prime numbers from 1 to 100. 

85. The operations of factoring depend upon the 
following principles : 

Principles. — I. A factor of a number exactly divides it. 
Thus, 5 is a factor of 30 and is contained in it 6 times. 

II. A multiple of a number exacUy contains it. 
Thus, 30 is a multiple of 5 and contains it 6 times. 

III. A factor of a number is a factor of any multiple, of 
that number. 

Thus, 3 being a factor of 6 is a factor of 12, 18, 24, etc. 

IV. A composite number is equal to the product of all its 
prime factors. 

Thus, the prime factors of 30 are 2, 3, and 5; 2 x 3 x 5 = 30. 

86. In resolving numbers into their prime factors it 
will be found convenient to remember the following facts: 

1. Two is a factor of every even number. 
Thus, 2 is a factor of 4, 6, 8, 10, etc. 

2. Three is a factor of a number* when the sum of its 
digits is divisible by 3. 

Thus, 3 is a factor of 2457; for 2 + 4 + 5 + 7 = 18, which is 
divisible by 3. 

3. Four is a factor of a number when the number 
expressed by its two right-hand figures is divisible by 
4, or when these figures are ciphers. 

Thus, 4 is a factor of 316 because 16 is divisible by 4 ; 4 is a factor 
of 1200 because the two right-hand figures of 1200 are ciphers. 
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4. Mve is a factor of every number whose unit figure 
is or 5. 

Thus, 5 is a factor of 10, 15, 20, 25, etc. 

6. Six is a factor of every even number when the sum 
of its^digits is divisible by 8. 

Thus, 6 is a factor of 336 because 336 is an even number and 
3 + 3 + 6 is divisible by 3. 

6. Mght is a factor of a number when its three right- 
hand figures are divisible by 8, or when they are ciphers. 

Thus, 8 is a factor of 6848 because 848 is divisible by 8 ; 8 is a 
factor of 12000 because the three right-hand figures are ciphers. 

7. Nine is an exact divisor of a number when the sum 
of its digits is divisible by 9. 

Thus, 9 is an exact divisor of 927 because 9 + 2 + 7 is divisible 
by 9. 

Note. — Whether the prime numbers 7, 11, 13, etc., are factors of 
a number or not is best ascertained by trial. 

87. To resolve a number into its prime factors : 

1. Resolve 30 into its prime factors. 

Solution.— 2 is afactor of 30 (§ 86). Dividing 30 oPERATiOiC 
by 2, the quotient is 15. 3 being a factor of 15 (§ 86) , 

is also a factor of 30 (§ 85, Prin. 3). Dividing 15 by k^ 

3 the quotient is 5, a prime number. Then, 2, 3, and ' — r- 

6 are the prime factors of 30. 

Rule. — 1. Divide the given number bt/ any prime num- 
ber that will exactly divide it, 

2. Divide the quotient in the same manner; and so con- 
tinue to divide^ until a quotient is obtained which is a prime 
number. 
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3. The several divisors and the last quotient will he the 
prime factors of the given number. 

Note. — It will be most convenient to divide each time by the 
imallest prime number. 

Resolve the following into their prime factors : • 



2. 


4. 




2,2. 


'23. 


39. 


3,13. 


3. 


8. 




2, 2, 2. 


24. 


40. 


2, 2, 2, 5. 


4. 


9. 




3,3. 


25. 


42. 


2, 3, 7. 


5. 


10. 




2,6. 


26. 


44. 


2, 2, 11. 


6. 


12. 




2, 2, 3. 


27. 


45. 


3, 3, 5. 


7. 


14. 




2,7. 


28. 


46. 


2,23. 


8. 


15. 




3,5. 


29. 


48. 


2, 2, 2, 2, 3. 


9. 


16. 


2, 


2,2,2. . 


30. 


49. 


7,7. 


10. 


18. 




2, 3, 3. 


31. 


60. 


2, 6, 5. 


11. 


20. 




2, 2, 5. 


32. 


70. 


3, 5, 7. 


12. 


22. 




2,11. 


33. 


77. 


7,11. 


13. 


24. 


2, 


2, 2, 8. 


34. 


91. 


7,13. 


14. 


25. 




5,5. 


35. 


106. 


3, 5, 7. 


15. 


26. 




2,13. 


36. 


119. 


7,17. 


16. 


27. 




3, 3, 3. 


37. 


133. 


7,19. 


17. 


28. 




2, 2, 7. 


38. 


154. 


2, 7, 11. 


18. 


32. 


2,2, 


2, 2, 2. 


39. 


210. 


2, 3, 5, 7. 


19. 


34. 




2,17. 


40. 


231. 


3, 7, 11. 


20. 


35. 




5,7. 


41. 


330. 


2, 3, 5, 11. 


21. 


36. 


2, 


2, 3, 3. 


42. 


462. 


2, 8, 7, 11. 


22. 


38. 




2,19. 


43. 


2310. 


2, 8, 5, 7, 11. 



15 21 



5 
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88. To find the prime factors common to two or more 
numbers : 

1. What prime factors are common to 30 and 42 ? 

Solution. — Write the numbers in a line. 2 is a operation 
prime factor of both 30 and 42 (§ 86). Dividing by 2, ^ . 

the quotients are 15 and 21. 3 is a prime factor of « ■ 
both 15 and 21 (§ 86) ; and consequently of both 30 
and 42 (§ 85, Prin. 3). Dividing by 3, tiie quotients 
5 and 7 are prime to each other (§ 83). Then 2 and 3 are the com- 
mon factors. 

Rule. — 1. Write the given numhers in a line. 

2. Divide by any prime number that will exactly divide 
all of them ; divide the qiwtients in the same manner ; and 
so continue to divide until two or more of the quotients are 
prime to each other. 

3. Then the several divisors will be the common factors. 

What prime factors are common to: 

2. 60 and 90 ? 2, 3, 5. 

3. 56 and 88 ? 2, 2, 2. 

4. 72 and 84? 2,2,3. 

5. 54 and 90 ? 2, 3, 3. 

6. 81 and 108? 3,3,3. 

7. 80 and 100 ? 2, 2, 5. 

8. 84 and 126 ? 2, 3, 7. 

9. 52, 68, and 76 ? 2, 2. 
. 10. 66, 78, and 102? 2, 3. 

u. 63, 99, and 117? 3, 3. 

12. 60, 70, and 110 ? 2, 5. 
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13. 46, 76, and 106 ? 8,6. 

14. 75, 126, and 175? 6,6. 

15. 42, 70, and 98 ? 2, 7. 

16. 33,55, 77, and 121? 11. 

17. 39, 65, 91, and 104? 13. 

18. 34, 51, 85, and 102? 17. 

19. 38, 57, 95, and 114? 19. 

GREATEST COMMON DIVISOR 

89. Finding the G. C. D. of two or more numbers de- 
pends upon the following principle : 

Principle. — The G, C, Z>. of two or more numbers con- 
tains all the prime factors common to the numbers^ and no 
other factor. 

Thus, the G. C. D. of 12 and 18 is 6 ; it contains the common prime 
factors 2 and 3 ; it must contain both of them, else it would not be 
the greatest C. D. ; it can contain no other factor, else it would not 
divide both 12 and 18. 



/^' 



1. Find the G. C. D. of 30 and 42. ^ , f 



1 ^/ 



■^ '^ ) r ^ I First Method 



OPERATION 
30 42 



Solution. — The prime factors common to 30 and o 
42 are 2 and 3 (§ 88) ; their product is 6j then the g jg 21 
G. C. D. of 30 and 42 is 6 (Prin.). ' ^_ — 7 

Rule. — 1. Find the prime factors common to the given 
numbers, 

2. Their product will he the greatest common divisor. 
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Second Method 

Solution. — Dividing 42 by 30, the remainder operation 
is 12; dividing 30 by 12, the remainder is 6; 30U2^1 
dividing 12 by 6, the remainder is 0, Then 6 gQ 

is the G. C. D. of 30 and 42. For, 30 = 6 x 5 and 
42 = 6 X 7 ; then, because 5 and 7 are prime to 
each other, 6 must contain all the prime factors 
common to 30 and 42; it is, therefore, their 6)12(2 

G.C.D. (Prin.). 



12)30(2 
24 



12 



Rule. — 1. Divide the greater number hy the lesSy the 
divisor hy the remainder^ and so on^ always dividing the 
last divisor hy the last remainder^ until nothing remains. 

2. The last divisor will be the greatest common divisor* 

Note. — To find the G.C.D. of more than two numbers, first find 
the G. C. D. of two of them, then of that common divisor and one of 
the remaining numbers, and so on for all the numbers; the last com- 
mon divisor will be the G. C. D. of all the numbers. 

Find the greatest common divisor of the following 
numbers : 



2. 16, 24, and 40. 


i; 1 


' , *' 


* 


8. 


3. 24, 36, and 60. 

4. 36, 54, and 90. 


n 






12. 

18. 


5. 40, 60, and 100. 








20. 


6. 54, 81, and 108. 




J V _ 




27. 


7. 60, 90, arid 120. 


% 


/ ^- / 


- 


80. 


8. 82, 48, m and 112. 






16. 


9. 48, 72, 96, and 120. 






24. 


10. 72, 108, 144, and 


180. 






86. 


u. 62 and 93. 








81. 
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12. T8 and 130. 

13. 161 and 263. 

14. 247 and 323. 

15. 391 and 697. 

16. 2146 and 3471. 

17. /46571 and 38363/ 

18. 72, 120, and 132 

19. 76, 126, and 165 



/ 



23. 
19. 
17. 
89. 
227. 
12. 
6. 



LEAST COMMON MULTIPLE 

90. Finding the L. C. M. of two or more numbers 
depends upon the following principle : 

Principle. — The L. C. M, of two or more numbers con^ 
tains all the prime factors of each number and no other 
factor. 

Thus, the L. C. M. of 12 and 18 is 36 ; its prime factors are 2, 2, 3» 
and 3; it must contain all these factors, else it would not contain 
both the numbers; it must contain no other factor, else it would not 
be the least common mvltiple. 



1. P'ind the L. C. M. of 5, 9, 12, and 80. 

Solution. 7- The prime factors of 5 are 
1 and 5; those of 9 are 3 and 3; of 12, 2, 2, 
and 3 ; and of 30, 2, 3, and 5. Then, the 
prime factors of the L. C. M. are 5, 3, 3, 
2, 2, and no other factor (Prin.). Hence, 
180 is the L. CM. 

The process of factoring and selecting 
the prime factors for the L. C. M. is very 
much simplified by the operation in the 
form of Short Division, as here shown. 
Since a multiple of a number is also a 
multiple of all its factors, 5, which is a it'vc- 
tor of 30, may be disregarded. 



OPERATION 

6 = 1x5 

9 = 3x3 
12 = 2 X 2 X 3 
30 = 2 X 3 X 5 
6x3x3x2x2 = 180 



OPERATION 

9 12 30 



9 6 15 



3 2 5 
2x3x3x2x5= 180 
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Rule. — 1. Write the given numbers in a line, disregarding 
any that are factors of another. 

2. Divide by any prime number that will exactly divide 
two or more of them. 

3. Write the quotients and undivided numbers in a line 
beneath. 

4. Divide these numbers in the same manner, and so con- 
tinue the operation until a line is reached in which the 
wumbers are all prime to each other. 

5. The product of the divisors and the numbers in the last 
line will be the least common multiple. 

Note. — When the quotient is 1 it need not be written. 

Find the least common multiple of: 

2. 4, 6, and 8. 24. 

3. 6, 9, and 12, . 86. 

4. 4, 8, and 10. 40. 

5. 6, 10, and 15. 80^ 

6. 6, 8, 9, and 12. 72. 

7. 10, 12, 15, and 20. 60. 

8. 9, 15, 18, and 30. 90. 

9. 12, 18, 27, and 36. 108. 
10. V 15, 25, 30, and 50. 150. 
11.^ 14, 21, 30, and 35. 210. 
12.V 16, 20, 21, and 28. 420. 

13. 20, 24, 28, and 30. 840. 

14. ^45, 30, 35, and 42. 630. 

15. 36, 40, 45, and 50. 'l800. 

16. 42, 56, and 63. 504. 

ray's mod. PR act. ar. — 9 
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17. 78, 104, and 117. 986. 

18. 125, 150, and 200. 8000. 

19. 10, 24, 25, 32, and 45. 7200. 

20. 2, 3, 4, 5, 6, 7, 8, and 9. 2520. 

21. 16, 27, 42, and 108. 3024. 

22. 13, 29, 52, and 87. 4624. 

23. 120, 360, 144, 720, and 72. 720. 

CANCELLATION 

91. 1. I bought 3 oranges at 5 cents eacn, and paid for 
them with pears at 3 cents each. How many pears did it 
take? 

OPERATION 

Solution I. — 3 times 5 cents = 15 cents, the price 5 

of the oranges. 15 cents divided hy 3 cents is 5, the J^ 

number of pears. 3 )15 

5 

From a consideration of this example and its solution 
we have the following principle : 

Principle. — A number is not changed hy multiplying it 
and then dividing the product hy the multiplier. 

For the example, then, we may offer the following solu- 
tion and operation : 

Solution II. — Indicate the multiplication and 
division ; then erase or cancel the multiplier 3 and the 
divisor 3 by drawing a line across them ; and write — ^ = 5 

the result, equal to 5. 

Note. — The product 5x3 forms a dividend of which 3 is the 
divisor. 
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2. If I buy 10 pears at 3 cents each, and pay for them 
with oranges at 5 cents each, how many oranges will it 
take? 

Solution. — 5 is >a factor of 10, for 10 = 5 x 2. operation 

Cancel the divisor 5 and also the factor 5 in 10 by 2 

canceling 10 and writing the remaining factor 2 above 19 xS _ ^ 
it. The product of the remaining factors is 6. ^ 

3. Divide 15 x 21 by 14 x 10. 

Solution. — 5 is a common factor of 15 and 10. 
Cancel 15, writing 3 above it, and 10, writing 2 be- operation 

low it. 7 is a common factor of 14 aud 21. Can- 3 3 

eel 14, writing 2 below it, and 21, writing 3 above X^ x ^l _ 9 _ ©i 

it. The product of the factors remaining in the |^ x Z0 ~ 

dividend is 9, and of those remaining in the divisor 2 2 
is 4. The quotient of 9 divided by 4 is 2^. 

Cancellation is a process of shortening computations by 
omitting the common factors of the dividend and divisor. 

Rule. — 1. Cancel the factors common to both dividend 
and divisor. 

2. Divide the product of the factors remaining in the 
dividend hy the product of the factors remaining in the 
divisor. 

3. The result tuill he the quotient required. 

4. How many barrels of molasses, at $13 a barrel, will 
pay for 13 barrels of flour, at $4 a barrel? 4. 

5. Multiply 17 by 18, and divide by 6. 61. 

6. 15 times 8 = how many times 4 ? 30. 

7. 24 times 4 = how many times 8 ? 12. 

8. 37 times 15 = how many times 5? 111. 
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9. Multiply 36 by 40, and divide the product by 30 
multiplied by 8, 6. 

10. 36 times 5 = how many times 15 ? 12. 

11. Divide the product of 42, 25, and 18, by the product 
of 21 and 15. 60. 

12. I sold 23 desks, at $ 10 each, and was paid in $ 5 
bills. How many did I receive ? 46. 

13. How many yards of flannel, at 35 cents a yard, will 
pay for 15 yards of gingham, at 14 cents ? 6 yd. 

14. What is the quotient of 21 x 11 X 6 x 26, divided 
by 13 X 3 X 14 X 2? 33. 

15. The factors of a dividend are 21, 15, 33, 8, 14, 
and 17 ; of a divisor, 20, 34, 22, and 27. What is the 
quotient ? 49. 

16. What is the quotient of 21 x 95 x 6 divided by 
35x9? 38. 

17. What is the quotient of 35 x 39 x 40 divided by 
26 X 30 X 42? If. 

18. What is the quotient of 26 x 33 x 36 divided by 
4 X 9 X 25? 83J^. 

19. What is the quotient of 6 x 9 x 15 x 21 divided 
by4 x6xl0 xl4? 5^. 

20. What is the quotient of 21 x 24 x 28 x 35 divided 
by 14 xl8 x 20x25? 



COMMON FRACTIONS 

92, A unit may be divided into equal parts. 

Thus, an apple may be divided equally between two boys, by cutting 
it into two equal parts. 

An apple may be divided equally among three boys, by cutting it 
into three equal parts. 

In like manner, an apple may be divided into fourf Jive, six, or any 
number of equal parts. 

These equal parts into which a unit may be divided are called 
fractions. 

93. A fraction is one or more equal parts of a unit. 
To express fractions by words and figures : 

When a unit is divided into two equal parts, 

Each part is called one half written }. 

Both parts are called two halveSy written f • 

When a unit is divided into three equal parts, 

Each part is called one third, written J. 

Two parts are called two thirds, written }. 

All the parts are called three thirds, written f . 

When a unit is divided into four equal parts, 

Each part is called one fourth, written J. 

Two parts are called two fourths, written J. 

Three parts are called three fourths, written }. 

All the parts are called four fourths, written \. 
133 
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When a unit is divided into five equal parts, 

Each part is called one fifths written \* 

Two parts are called two ffths, written }. 
Three parts are called three Jiflhs, written f . 
Four parts are called four fifths^ written J. 
I All the parts are called five fifths written {. 

When a unit is divided into six, seven, eight, etc., equal 
parts, each part is called one sixths |, one seventh^ ^, ofie 
eighth^ ^, etc. 

94. A fraction is expressed in words by two numbers; 
the first numbers the parts, the second 7iames them ; the 
first number is called the numerator, the second is called 
the denomina!tor. 

The denominator shows into how many equal parts the 
unit is divided, and the numerator, how many of the parts 
are taken. 

A fraction is expressed in figures^ by writing the nu- 
merator above the denominator with a line between them. 

The numerator and denominator are styled the terms of 
the fraction. 



95b When a unit is divided into equal parts, the size of 
each part depends upon the number of the parts. 

Thus, if apples of equal size are divided, one into two equal parts, 
another into three equal parts, another into /our equal parts, etc., a half 
will be larger than a third, a third larger than a. fourth, etc. Hence, 

1st. The less the number of parts into which a unit is 
divided, the greater the size of each part. 

2d. The greater the number of parts into which a unit 
is divided, the less the size of each part. 
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96. A fraction may also be regarded as a part of one or 
more units. 

Thus, two apples may be divided equally among three boys. 

Each boy will receive, either one third of each of the two apples, or 
two thirds of one of the apples ; therefore, J of 2 is ). Hence, } may 
be considered either as two thirds or as one third of two. 

Two apples may be divided equally between two boys. 

Each boy will receive, either one hcUf of each of the two apples, or 
one of the two apples; therefore, J of 2 is J, or 1. Hence, } may be 
considered either as two haloes or as one half of two. 

Three apples may be divided equally between two boys. 

Each boy will receive, either one half of each of the three apples, 
or one apple and one half of another ; therefore, ^ of 3 is {, or 1|. 
Hence, ) may be considered either as three halves or as one half of three* 

97. A fraction may also be regarded as an expression of 
division, in which the numerator is the dividend and the 
denominator the divisor. 

Thus, } is 2 divided by 3 ; here, the division can only be indicated. 

1 is 4 divided by 2; in this case, the division can be performed 
exactly, giving a quotient 2. 

) is 5 divided by 2 ; in this case, the division cannot be performed 
exactly, the quotient being 2\. 

A whole number may be expressed in the form of a frac- 
tion, by writing the number for the numerator and 1 for 
the denominator. 

Thus, 2 may be written \\ for 2 divided by 1 is 2 ; 3 may be writ- 
ten f ; 4 may be written f , etc. 

98. The valtte of a fraction is its relation to a unit. 
When the numerator is less than the denominator, the 

value of the fraction is less than 1. 

Thus, \, \y }, etc., are less than 1. 
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When the numerator is equal to the denominator, the 
value of the fraction is equal to 1. 

Thus, J, J, J, etc., equal 1. 

When the numerator is greater than the denominator, 
the value of the fraction is greater than 1. 

Thus, ], f , J, etc., are greater than 1. 

99. A proper fraction is one whose value is less than 1. 
An improper fraction is one whose value is equal to or 

greater than 1. 

A mixed number is a whole number and a fraction. 

100. A fraction may be divided into equal parts. 

Thus, after an apple has been divided into two equal parts, each 
half may be divided into two equal parts ; the whole apple will then 
be divided into four equal parts ; therefore, J of i is J. 

Such expressions as } of i, ^ of ^, etc., are termed compound fractions. 

101. The operations with fractions depend upon the 
following principles : 

Principles. — I. A fraction is multiplied hy multiplying 
the numerator. 

Thus, if the numerator of ^ is multiplied by 3, the result will be f ; 
in ^ the parts are of the same size as in ^, but there are three times as 
many. 

II. A fraction is divided by dividing the numerfltor. 

Thus, if the numerator of ^ is divided by 3, the result will be f ; 
in ^ the parts are of the same size as in ^, but there are only one third 
as many. 

III. A fraction is divided by multiplying the denominator. 

Thus, if the denominator of j is multiplied by 3, the result will 
be } ; in J there are the same number of parts as in j, but the parts 
are only one third as large. 
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IV. A fraction is multiplied hy dividing the denominator. 

Thus, if the denominator of j is divided by 3, the result will be | ; 
in I there are the same number of parts as in j, but the parts are three 
times as large. 

V. Multiplying both terms of a fraction hy the same num- 
ber does not change its value. 

Thus, if both terms of j are multiplied by 2, the result is J\j ; in ^ 
there are tvnce as many parts as in |, but they are only one half as large. 

VI. Dividing both terms of a fraction hy the same number 
does not change its value. 

Thus, if both terms of ^ are divided by 2, the result will be | ; in | 
there are only one half as many parts as in ^, but they are twice as large. 

These six principles may be stated more briefly, as 
follows : 

Principles. — I. A fraction is multiplied hy multiplying 
the numerator^ or hy dividing the denominator, 

II. A fraction is divided hy dividing the numerator,, or by 
multiplying the denominator, 

III. 77ie value of a fraction is not changed hy multiplying 
or dividing both terms hy the same number, 

REDUCTION OF FRACTIONS 

102. Reduction of fractions is changing their form with- 
out altering their value. 

103. To reduce an integer to an improper fraction, having 
a given denominator : 

1. In 3 apples, how many halves are there ? 

Solution. — In 1 apple there are 2 halves; then, operation 
in 3 apples there are 3 x 2 halves = 6 halves. 3 x } = J 
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Rule. — 1. Multiply the integer hy the given denominator; 

under the product write the denominator, 

2. In 4 apples, how many halves are there ? 

3. In 2 apples, how many thirds are there ? 

4. In 3 apples, how many fourths are there ? 

5. In 4 apples, how many fifths are there ? 

6. In 6 inches, how many tenths are there ? 

7. In 8 feet, how many twelfths are there ? 

8. Reduce 4 to sevenths. 

9. Reduce 8 to ninths. 

10. Reduce 19 to thirteenths. 

11. Reduce 25 to twentieths. 

12. Reduce 37 to twenty -thirds. 






s. 



104. To reduce a mixed number to an improper fraction 

1. In 3 J apples, how many halves are there ? 



Solution. — In 1 apple there are 2 halves; in 8 
Apples there are 3x2 halves = 6 halves. 6 halves and 
1 half are 7 halves. 



OPERATION 



Rule. — Multiply the integer by the denominator of the 
fraction; to the product add the numerator^ and under the 
$um write the denominator, 

2. In 4^ apples, how many halves are there ? |. 

3. In 2J apples, how many thirds are there ? |. 

4. In 2 J apples, how many thirds are there ? |- 

5. In 5| dollars, how many fourths are tliere ? ■^. 

6. Reduce 8| to an improper fraction. ^, 

7. Reduce 12| to an improper fraction. ^. 



REDUCTION OF FRACTIONS 189 

8.. Reduce 15|^ to an improper fraction. ^ 

9. Reduce 26J| to an improper fraction. ^^. 

10. Reduce 3^' to an improper fraction. ^^ 

11. R.educe 46| to an improper fraction. ^^ 

12. Reduce 21^^ to an improper fraction. "Hfi^ 

13. Reduce 1-^^ to an improper fraction. \iii 

14. Reduce 14^ to an improper f ractibn. ^^ l ^ 

15. Reduce lO-j^y to an improper fraction. "Wi^' 

105. To reduce an improper fraction to an integer or a 
mixed number: 

1. In I of an apple, how many apples are there ? 

r«, «,,.-,.« OPERATION 

Solution. — There are 2 halves in 1 apple; m 6 
lialves, there are 6-^2=3 apples. i— 

2. In I of- a dollar, how many dollars are there ? 

Solution. — There are 4 fourths in 1 dollar; in 
fourths, there are 9 -^ 4 = 2J dollars. ^ 

Rule. — Divide the numerator by the denominator; the 
quotient will be the integer or the mixed number. 

3. In \ of an apple, how many apples are there ? 2. 

4. In J^ of an apple, how many apples are there ? 8. 

5. In J^ of a dollar, how many dollars are there? $3|. 

6. In -^ of a dollar, how many dollars are there ? $3^. 

7. In -^ of a bushel, how many bushels are there ? 2^ bu. 

8. In "l^ of a dollar, how many dollars are there? f 2^^. 

9. In -^ of an ounce, how many ounces are there ? 8J oz. 

10. In -fi^ of a dollar, how many dollars are there ? $13^. 

11. Reduce -2^ to a mixed number. 18|. 
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^12. Reduce ^^ to a mixed number. 15|, 

I 13. Reduce 4j^ to a mixed number. 26J^ 

, 14. Reduce ^^^ to an integer. 40. 

. 15. Reduce -^ to an integer. 31 

; "16. Reduce ^^ to a mixed number. l^^A 

'. 17. Reduce -^^ to a mixed number. ^^^ 

18. Reduce ^^^ to a mixed number. 21J^| 

' 19. Reduce -^^ to a mixed number. ^^^W 

. 20. Reduce -^1^ to an integer. 199 

21. Reduce -^^ to a mixed number. ^^t^ 

106. To reduce a fraction to higher terms : 

A fraction is reduced to higher terms by multiplying 

both terms by the same number. This does not change 

its value (§ lOl, Prin. V). 

1. Reduce ^ to thirtieths. 

Solution. — To change any number of fifths to operation 

thirtieths we must multiply by 6, since 30 divided by 30 -f- 5 = 6 

5 is 6. Multiplying both terms of f by 6, the result 6 x 4 = 24 

Rule. — 1 . Divide the required denominator hy the de- 
nominator of the given fraction. 

2. Multiply both terms of the fraction by the quotient ; 
the remit will be the required fraction. 

2. Reduce J to fourths. |. 

. 3. Reduce f to sixths. |. 

4. Reduce \ to twelfths. ■^. 

5. Reduce | to twenty-fourths. J|. 

6. Reduce ^ to twenty-eighths. J|. 

7. Reduce ^ to eighty-fourths. ^. 
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8. Reduce | to seventy-seconds. f|^. 

9. Reduce ^ to sixtieths. |f .^ 

10. Reduce -^ to hundredths. ^^. 

11. Reduce ^ to a fraction whose deinominator is 
720. ff^v 

12. Reduce || to a fraction whose denominator is 
2016. iflf. 

13. Reduce || to a fraction whose denominator is 
1935. .^. 

14. Reduce |^ to a fraction whose denominator is 
8118. m*- 

15. Reduce ^ to a fraction whose denominator is 
6134. ||||. 

16. Reduce J| to a fraction whose denominator is 
23328. |iiJ|. 

17. Reduce J| to a fraction whose denominator is 
2541. Jlif. 

107. To redttce a fraction to its lowest terms : 

A fraction is reduced to lower terras by dividing both 

terms by the same number. This does not change its 

value. (§ 101, Prin. VI.) 

A fraction is in its lowest terms when the numerator 

and denominator are prime to each other. 

1. Reduce J^ to its lowest terms. 

First Method 

Solution. — 2 is a common factor of 24 and 30. operation 

Dividing both terms of H by 2, the result is y. 3 is g^?^ — 1^ 
a common factor of 12 and 15. Dividing both terras 30 15 

of )} by 3, the result is |. 4 and 5 are prime to each ox 12 _ 4 
other. ^15 "6 
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Rule. — 1. Divide both terms of the given fraction by any 
common factor. 

2. Divide the resulting fraction in the same manner, 

3. So contintie to divide until a fraction is obtained whose 
terms are prime to each other. 

Second Method 

OPERATION 

24)30(1 
24 

6)24(4 
24 

6)2^ = i 
^30 5 

Rule. — 1. Divide both terms of the given frtzction by 
their greatest common divisor, 

2. The resulting fra/stion toill be in its lowest terms. 



Solution. — The greatest common divisor of 24 
ftnd 30 is 6. Dividing both terms of }} by 6, the result 



Reduce to lowest terms : 






2. H 


, 1- 


.":_ m 


. tt- 


3- n 


f 


12. m 


ih 


*• if 


f . 


^' Wr 


A- 


». M 


f 


"• iWj 


. A- 


«• ^ 


1- 


15. ^m 


2^- 


•>- H 


f 


". m 


if 


8- ^ 


^ 


"• tWt 


A- 


9- * 


H- 


". liffi, 


A- 


W. m 


A- 


«• iMi 


^- 



106. To reduce two or more fractions to their least com- 
mon denominator : 

Two or more fractions have a common denominator when 
they have the same denominator. 
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A common denominator of two or more fractions is a 
common multiple of their denominators. 

The least common denominator of two or more fractions 

is the least common multiple of their denominators. 

♦ 

1. Reduce |, |, |, and \^ to their least common de- 
nominator. 



Solution. — The least common mul- 
tiple of the denominators 4, 6, 9, and 
12, is the L. C. M. of 9 and 12, which 
is 36 (§ 90). Each fraction, then, 
must be reduced to thirty-sixths (§ 106). 
i = H, i =««,*=«, and }i = if. 



Rule. — 1. Find the L. C, M, of the denominators of 
the fractions for their least common denominator. 

2. Reduce each fraction to another having this denomi- 
nator. 

Notes. — 1. Integers must be reduced to the common denominator 
(§103, Rule). 

2. Before commencing the operation mixed numbers must be 
reduced to improper fractions (§104). 

3. Each fraction must be in its lowest terms (§ 107). 

4. Two or more fractions may be reduced to any common de- 
nominator in the same way. 





{ 


OPERATION 










3| 9 


12 










3 


4 






3x 


3 X 4 = 36, L. CM. 




36 -f 


4 


= 9 


36 -j- 


6 = 


6 


9x 


:3 


= 27 


6x 


5 = 


30 




i 


= H 




1 = 


i% 


36-= 


-9 


= 4 


36-- 


12 = 


3 


4> 


c8 


= 32 


3x 


11 = 


33 




! 


= »« 




ii = 


}« 



Reduce to their least common denominator: 






2- h h f- ' A' 


1%' 


tV 


3. f, |, i- if, 


il' 


H- 


*• h I i- ii 


M. 


U- 


5. h i' ^- H' 


If 


U- 
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6. i i h 

7. |, f, f. 

8. h I f 

10- I' f ii- 

"• i' h f f 
"• i I f |. 
"• I' T^. ift' H- 

"• f. , I i il- 
ls. 2, f, |, 3^. 

16. 2|, I; 4, 6f. 

17. 2J, 3^, 4J, 5. 

^' tV' ii» ?+' H' t«" 

19- fi -jftt 13» H» TS^ 28- 

iWo' 'Rs^' ■^^' 'NfO'' ifhs'> ■!fimr- 

*>• 3> TH') J^» ji» tfi Sv 

ttfl AAiJ iift 880 280 848 

innf' slro' InrJ' 1nnr» tit^ sot* 





«' 


H' 


li- 




M. 


M. 


♦f 




f 


i 


f 




A' 


it' 


A- 




If 


it' 


if 


H' 


If 


M» 


If 


m^ 


336 


840' 


Hf 


iAr^ 


hh 


if 


H- 


H^ 


M' 


M' 


tf 


M' 


H' 


If 


li- 


M. 


if 


W' 


y<f- 


!§' 


4f 


{h 


^' 


ift^> T^> m 


ih>ih- 



ADDITION OF FRACTIONS 

109. Addition of fractions is the process of finding the 
sum of two or more fractional numbers. There are 
two cases. 

110. When the fractions have a common denominator : 

1. Addi,f,and|. 
Solution. — The sum of 1 fifth, 2 fifths, and 3 



Mths, is 6 fifths, f are equal to \\ (§ 105). 



OPERATION 



ADDITION OF FRACTIONS 
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Explanation. — Since the denominators are the same, the numer- 
jitoTS express parts of the same size ; therefore, add 1 fifth, 2 fifths, 
and 3 fifths, as you would add 1 cent, 2 cents, and 3 cents ; the sum, 
in one case, being 6 fifths, in the other, 6 cents. 

Rule. — Add the numerators ; under the %um write the 
common denominator. 

Notes. — 1. The result, if an improper fraction, must be reduced 
to an integer, or a mixed number (§ 105). 

2. The result must be reduced to its lowest terms (§ 107). 

li 

2 
If 

2| 
2i 

HI. When the fractions have not a common denominator 



2. 


Add J, 


I. 


1- 




3. 


Add i, 


i 


i 


f 


4. 


Add f 


h 


f 


f- 


5. 


Add i,- 


f . 


i' 


f- 


6. 


Add^, 


T^' 


h> 


if 


7. 


Add ^, 


-% 


A' 


H- 


a 


Add ^, 


■h^ 


if 


\\' 


9. 


Add^, 


H' 


M' 


H- 


10. 


Addjf*' 


H' 


ii 


W 



OPERATION ' 



1. Add ||, i, and ^^. 

Solution. — Reducing the fractions to 
a common denominator (§108), 4 = |J, 
I = tJ, and li = H ; tlie sum of f J, fi, and 
«i8«. li are equal to 2H. 

Explanation. — Since the denominators are different, the numer- 
ators do not express parts of the same size ; therefore, the fractions 
cannot be added until they are reduced to a common denominator. 

Rule. — 1. Reduce the fractions to a common denominator, 
2. Add the numerators^ and under the sum write the com- 
mon denominator. 

ray's mod. pract. ar. — 10 



2. 


Add 


^ and 


i- 


3. 


Add 


J and 


1- 


4. 


Add 


J and 


f- 


S. 


Add 


f and 


i 


6. 


Add 


1 and 


f- 


7. 


Add 


J and 


ii- 
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Notes. — 1. Integers and fractions may be added separately and 
their sums then united. 

2. The integral and the fractional parts of mixed numbers may be 
added separately and their sums then united. 

I- 
HI 

8. Add 2^ and 3|. 

Solution. — The sum of i and f is J; } = IJ; operation 
write the ^ under the column of fractions and add 2} 

the 1 to the column of integers. The sum of 1, S, 3} 

and 2 is 6. J^ ^^ 

9. Add f, |, |. 2^ 
10. Add i, I, iJ. 2^. 

11. Add J, i, ^. m 

12. Add f 7j, 8|. n^\ 

13. Add ^, ^, ^, ^. VVI^ 

14. Add ^|, ^, H, if 2^ 

15. Add ^, 2f, 3|, 3f 10|| 

16. Add 16f, 12|, 8f, 2J. 40^, 

17. Add |, ^, J, -J, I 

18. Add f ^, ■^, ifjf, ,^. 

19. Add 2V 1^. li- ItV 2H- HU 

20. Add f, 2i, ^, 6J, 8i. 21H 

21. Add IJ, 4f 2i, 22lj. 9^ 
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SUBTRACTION OF FRACTIONS 

112. Subtraction of fractions is the process of finding 
the difference between two fractional numbers. Tliere are 
two cases. 

113. When the fractions have a common denominator : 

1. From 1^ subtract |. 

Solution. — 2 sevenths from 5 sevenths leaves 3 operation 
sevenths. ?""?=*♦ 

Explanation. — Since the denominators are the same, the nn* 
merators express parts of the same size ; therefore, subtract 2 sevenths 
from 5 sevenths as you would subtract 2 cents from 5 cents ; the re- 
mainder, in one case, being 3 sevenths, in the other 3 cents. 

Rule. — From the greater numerator svhtract the less; 
under the remainder write the common denominator^ 

2. From I subtract \. |. 

3. From ^ subtract |. \. 

4. From ^ subtract J. J. 

5. From -^ subtract •^. J. 

6. From 8^ subtract 1|. 



OPERATION 

3J 



Solution. — f cannot be taken from \\ so change 
1 of the 3 integers to eighths. 1 equals f ; f and \ ■. | 

we f ; f from f leaves );} = }. 1 from 2 leaves 1. 



IJ Ans. 

7. From 4^ subtract 2|. 1^. 

8. From 8J subtract 3f. 4f . 

9. From 23^ subtract 17^. 6|. 
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114. When the fractions have not a common denominator ^ 



1. From ^ subtract |. 

Solution. — Reducing the fractions to a 
common denominator (§108), | = jj ^^^ 
A = tt; then, a from H leaves A; A = t*^. 



OPERATION 

A=A 



Explanation. — Since the denominators are different, the uiuneri^ 
tors do not express parts of the same size ; therefore, one fraction can- 
not be subtracted from the other until they are reduced to a common 
denominator. 

Rnle. — 1. Reduce the fractions to a common denominator. 
2. From the greater numerator subtract the less^ and 
under the remainder write the common denominator. 



2. 


From 


\ subtract J. 


3. 


From 


\ subtract \. 


4. 


From 


1 subtract J. 


5. 


From 


■| subtract J. 


6. 


From 


1 subtract ■^. 


7. 


From 


1^ subtract |^. 


8. 


From 


1 subtract J. 


9. 


From 


^^ subtract ■^. 


10. 


From 


^\ subtract ■^. 


11. 


From 


^ subtract 1|. 



i 



Solution. — i equals t, and | equals f • f cannot 
be taken from | ; so change 1 of the three integers to 
sixths. 1 equals } ; } and f are } ; } from } leaves (. 
1 from 2 leaves 1. 

12. From 5 subtract f . 

13. From 5J subtract 4J. 

14. From 7| subtract 4|. 



operation 



^ 

liAns. 
If 
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15. From 14J subtract 12|. 1^ 

16. From 5^ subtract 2^. 2^ 

17. From 4^^^ subtract 3^. || 

18. From 56J subtract 42 J. 14^ 

19. From 60| subtract 41^. 19J 

20. From 97J^ subtract 48f. 48| 

MULTIPLICATION OF FRACTIONS 

115. Multiplication of fractions is the process of finding 
the product of two or more fractional numbers. 

1. If 1 apple costs f of a cent, how much will 3 apples 
cost? 

OPERATION 

Solution. — They will cost 3 times f of a cent » x 4 — ^ 

=:. J^ of a cent (§ 101, Prin. I). ^ equals 2§. J = ^ 

Explanation. — 3 apples will cost i '\- i •{• i^V^ of a cent; 
hence, 3 times | = ^. 



2. What is I of 12? 



OPERATION 



Solution. — J of 12 = J^ ; | of 12 = 2 times 



operation 



3. What is f off? 

Solution.— ^ of I :^,»5; ^of } = 4 times A = if- ^^ f = « 

Explanation. — } of i is ^ (§ 100), f of J is 3 times j"j = A» and 
f of f is 4 times -fg = J|. 

4. Multiply! by f 

. Solution. — f is the same as J of 4 (§ 96). | multi- operation 
plied by 4 is J (§ 101, Prin. I) ; then, j multiplied by 4 x * = A 
t of 4 is J of J = A. 



150 



COMMON FRACTIONS 



Rule. — 1. Multiply together the numerators of the given 
fractions for the numerator of the product. 

2. Multiply together the denominators of the givenfractions 
for the denominator of the product. 

Notes. — 1. Express integers in the form of fractions (§ 97). 

2. Reduce mixed numbers to improper fractious (§ 104). Some- 
times it may be more convenient to multiply by the integral and 
fractional parts separately. 

3. Indicate the operation and apply the Rule for Cancellation 
wherever it is practicable (§ 91). 



Multiply : 

5. I by 8. 

6. 8 by}. 

7. f byf 



2i. 

5i. 



8. 



|by4. 
5by|. 
10. |byf. 



9. 



2}. 
3f 



Solution. — Indicating the operation and applying 
the Rule for Cancellation (§ 91), the result is }. 



OPERATION 

2 

2x2-? 
i 9~^ 



Multiply: 

11. tby 6. 

12. 20 by |. 

13- A by if 

14. I by 10. 

15. 12 by |. 



4. 
15. 

6. 

8. 



16. T^by f 

17. f by 6. 
M. 7 by }. 
19. ^hy^. 






Solution. — Reducing 2 J and 3J to improper 
fractions (§ 104), they are } and }• Multipl;j^ng 
} by }, the result is i\f = 7J. 

20. Multiply 18| by 8. 

Solution. — 8 times 18 is 144. 8 times } is 0. 
144 + 6 = 160. 



OPERATION 
OPERATIOn 

18* 
_8 
144 
_6 
150 
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Multiply : 








21. 8 by ^. 29|. 


25. 


1% by 17^. 


15^. 


22. ^ by 2J. 6i. 


26. 


lOf by 9. 


97J. 


23. 10|by7. 75^. 


27. 


64 by ^. 


568. 


24. 25 by 8|. 216. 


28. 


8|byf 


3|. 


JVnd the product of: 








29. t"^, ^, 2^. 






If- 


30. 2^,^1^,14. 






1. 


31. 6|,2|,21. 






409^. 


32. 2J,3|,4|,lf 






49M- 


33. 2^, 2j^, 3J, 1^. 






22. 


3*- I'A'LM'f- 






i- 


35. i, f f 4, i §, 6. 






1. 


3«- f f lii.iifao. 






i 


37. 2J, 6f , 3^, T^, 2, f 






24. 



116. Fractional parts of integers are obtained by multi- 
plication. 

1. What is I of 2? 

OPERATION 

Solution } of 2 is } (§ 96); } of 2 = 2 times | x { = } 

2. I of 5 = ? 3|. 6. I of 15 = ? 12J. 

3. I of 7 = ? 2|. 7. I of 21 = ? 18f 

4. ^oflO = ? 8. 8. ^of25 = ? 17^. 

5. J of 12 = ? 10. 9. ^of27 = ? llj. 
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117. 1. Find the value of J of |. 

Solution.— Multiplying | by | (§ 115, Rule), the operatioh 
lesult is A- t >< f = A- 



Find the valvs of: 

2. foff. a 

3. I Off ii 

4. jof|of2i. a, 

«• A Off ii 

6. ioff. if 

7. I off Of If {^ 
8- §0f|0ff f 
9. ioff off ^ 



10. f of f of i- 

H. lofiof^ofif. ^, 

12. i of I of f 

13. i of} of If 

14. foffoflif. 
16. f of 2| of 1}. 

16. 3^ of ^ of If f 

17. J of i of i of 5. i 



18. Reduce i of J of | of ^ of | of | of ^ to a simple 
fraction. -^ 

Ifiscellaneous Examples 
118. Find the cost of: 

1. 2{ lb. of fish at ISJ^ a pound. 80f ^. 

2. 6i yd. of silk at $| a yard. $4f 

3. 3i lb. of sugar at 4|^ a pound. 16f ^. 

4. At the rate of SJ miles an hour, how far will a man 
travel in 7| hours ? 42| mi. 

5. I own i of a steamboat, and sell ^ of my share. 
What part of the boat do I sell ? f . 

6. At $6| per yard, find the cost of i of a remnant of 
velvet containing 5^ yd. $ ^^il- 

7. f of f of 16ix|of |of 16 = what? 34|. 

8. What is the sum of f + 1 and | x | ? l^i. 
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DIVISION OF FRACTIONS 

119. Division of Fractions is the process of finding the 
quotient of two fractional numbers. 

1. If 3 equal lines measure f of an inch, how much will 
1 line measure ? 

OPERATION 

Solution. — 1 line will measure J of f = J of an 2 

inch (§117). 1x2 = 2 

JJ 7 7 

Explanation. — f is to be divided into 3 equal parts. Each part 
will be ^ (§ 101, Prin. II); for f = ? + ^ + ?. 

2. At 2 dollars a yard, what part of a yard of cloth can 
be bought for f of a dollar ? 

Solution. — For 1 dollar I a yard can be bought, and operation 
for J of a doUar ^ of i=: ^ oi a, yard (§ 117) ; then, for i _ jl 

f of a dollar 3 times i^ = A of a yard can be bought. * a — tt 

Explanation. —Were it required to find how many yards, at $2 
a yard, could be bought for 9 6, then 6 would be divided by 2 ; hence, 
to find the part of a yard that 9i will pay for, f must be divided by 
2. To divide f by 2, multiply the denominator (§ 101, Prin. III). 

3. At I of a dollar for 1 yard of silk, how many yards 
can be bought for 4 dollars ? 

Solution. — For J of a dollar i a yard can be bought, operation 
and for |, or 1 dollar, 3 times J = J of a yard ; then, for ^ 3 
4 dollars, there can be bought 4 times } = 6 yards. 1 ^ 2 ~ 

4. At I of a dollar for 1 yard of silk, how many yards 
can be bought for | of a dollar ? 

Solution. — For J of a dollar ^ a yard can be bought, operation 
and for f , or 1 dollar, 3 times i = f of a yard ; then, for | x J = f 
f of a dollar | of J = f = IJ yards can be bought (§ 117). I = IJ 
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5. Divide | by ^. 

Solution. — t ^ ^^^ ^^^ as i of 4 (§ 96). } divided operation 
by 4 is A (§ 101> I^rin. Ill) ; then, } divided by } of 4 is f x { = Jl 
5 times A = i* (§ US)- 

Rule. — Mvltiply the dividend ly the divisor tvith its 
terms inverted. 

Notes. — 1. Express integers in the form of fractions. 

2. Reduce mixed numbers to improper fractions. 

3. Indicate the operation and apply the Rule for Cancellation 
whenever it is practicable (§ 91, Rule). 

6. If 4 yards of ribbon cost ^ of a dollar, how much 
will 1 yard.cost ? 9^. 

7. At J a cent each, how many apples can be bought 
for 8 cents ? 6. 

8. At ^ of a dollar per yard, how many yards of lawn 
can be bought f or f -^^ ? 4 J. 

9. If you can ride a certain distance for 9 3, what part 
of the distance can you ride for i J ? J. 

10. At I of a dollar per yard, how many yards of cloth 
can you buy for 6 dollars ? 8 yd. 

11. At -J of a dollar per yard, how many yards of ribbon 
can be purchased for | of a dollar ? 3| yd. 

12. If 7 pounds of rice cost ^ of a dollar, how much 
will 1 pound cost ? $^. 

13. At J a dollar per yard, how many yards of silk can 
be bought for f 3J ? 6 J yd. 

14. At f of a dollar per pound, how many pounds of tea 
can be purchased for f 2^ ? 3f lb. 
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15. At 8| dollars per yard for cloth, how many yards 
can be purchased with $ 42 J ? 11 J yd. 

16. By what must | be multiplied that the product may 
be 10? 

17. Divide 3f by f of IJ. 

18. Divide ^ of 27 J by ^ of 21 J. 

19. Divide 4J by IJ. 

Solution. — Reduciug 4} and 1| to improper frac- 
tions (§ 104), we have } and (. Dividing ) by |> the 
result is 3}. 



Divide : 

20. 2| by 6. 

21. 22 by 5 J. 

22. 2 J by ^. 
23.^ 4^ by 8. 

24. 6 by 2f . 

25. 4f by5f 

26. 12fbyll. 

27. 30 by 3|. 



26}. 
Iff 

OPERA TIOK 



4. 
40 



^ 

if 
If 

8 



28. 2iby7}. 

29. 3§by7. 

30. 60 by 4f . 
31- Jby^. 

32. 47| by 15. 

33. 56 by 5|. 

34. if by 21. 

35. 130|byl8. 



H 
25 

lOf 

A 



36. Divide J of | by | of ^. 

Explanation. — Invert the terms of both } 
and f 

37. Divide f of f by ^ of |. 

38. Divide J of 5^ by | of 17 J. 

39. Divide ,1^ of f of 12^ by ^ of 8^. 

40. Divide ^ of | by | of ^ of 5. 

41. Divide ^ of | of 12^ by ^ of 4^ of 20. 



OPERATION 

1^4 5_6 






166 COMMON FRACTIONS 

120. To find what part a smaller number is of a larger 
number : 

1. 1 is what part of 2 ? 

Solution. — 1 is i of 2 ; for J of 2 is f , or 1 (§ 96). operation 

2. 2 is what part of 3 ? 

_, ^.,*o^i. «.ft^- , o^« OPERATION 

Solution. — 1 is 4 of 3 ; then, 2 is 2 times 1 = I of 3. 

ixj = i 

3. J is what part of 3 ? 

Solution. — 1 is J of 3 ; then, j^ is | of | = } of 3. 

ix J = i 

4. I is what part of | ? 

Solution. — J is J of f, and J, or 1, is 4 times J = f of operation 
} ; then, J is J of J = J of |, and | is 2 times J = tof}. |x* = f 

Rule. — Divide the smaller number by the larger number. 

5. 3 is what part of 4 ? |. 

6. J is what part of 6 ? ^. 

7. \ is what part of J ? J. 

8. ^ is what part of | ? ^. 

9. 3| is what part of 6 ? |. 

10. I is what part of f ? \^, 

11. 8f is what part of 11 ? |. 

12. f^is what part of II? 3^. 

13. 1^ is what part of 2 J ? 

Solution. — Reducing 1} and 2 J to improper frac- 
tions (§ 104), we have J and J. Dividing | by J (§ 119), ^i = f 
the result is if. -^i = y 

J X ? = H 

Note. — Problem 13 might be expressed. Find the value of ^t* 

A fraction that has a fraction in one or both of its terms is called a 
complex fraction. 
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Find the value of: 
14. ^. f?. 16. ^. fr. 18. ||. J4. 

"• !• ^- "• if- Hf- 19- If- I- 

121. To find a number when the value of a fractional 
part of it is given : 

1. 150 is I of what number ? operation 

Solution. — Since 150 is f of a number, \ of 160 -5-7 = 

the number is | of 150; or 50; and since 50 is gQ* 

\ of the number, the number must be 4 times i^ x ~ = 200 
60, or 200. Hence, 150 is | of 200. ^ 

Rule. — Divide the given value by the fractional part. 

2. 120 is ^ of what number ? 150. 

3. 180 is I of what number ? 240. 

4. 892 is I of what number ?. 882. 
6. 418 is \\ of what number ? 456. 

6. 625 is II of what number ? • ' 800. 

7. 136 is ^ of what number? 221. 

ALIQUOT PARTS OF 100 

122. An aliquot part is an exact divisor of a number, 

50 = J of 100 14f = } of 100 ^ = ^ of 100 

83J = i of 100 12J = J of 100 6§ = ^ of 100 

25 = J of 100 lli = i of 100 6j = Jgofl00 

20 = J of 100 10 = 3-V of 100 5 = ^ of 100 

= J of 100 9^ = JL of 100 2 = ^^ of 100 
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The following multiples of aliquot parts of 100 are 
often used : 

66f==Jofl00 88J=f of 100 

75 = I of 100 87^ = 1 of 100 

40 = 1 of 100 62J = f of 100 

60 = 1 of 100 87J=J of 100 

80 = I of 100 18| ^^oi 100 

X. Find the cost of 24 yd. of lace at 25 ^ a yard. 

OPRRATIOll 

Solution. — Since 25^ is } of a dollar, the cost will 4)24 
be } as many dollars as there are yards. } of 924 is 9 6. $6 

2. I spent f 1.25 for ribbon at 12 J ^ a yard. How 

many yards did I buy? opkbatioh 

Solution. — Since 12J ^ is J of a dollar, 8 yards can 1 J 

be bought for one doUar, and there will be 8 times as _8 

many yards as there are dollars. 8 x 1 J = 10 yd. 10 yd. 

3. Find the cost of 20 yd. of ribbon at 18|^ a yard. 

4. Multiply 9 8112 by 87^. operation 

Solution. — Since 87i is } of 100, multiply 3112 x 100 = 311200 
3112 by 100 and multiply the product by {. ^ 38900 

i of 3;;?W = 272300 

5. Divide 500 by 83f operation 
Solution. — Since 83J is S of 100, divide 600 -h 100 = 5 

600 by 100 and divide the quotient byf. 6-»-^ = Sx? = 6 

' 6 ^ ? 
Multiply : Divide : 

6. 8000by87J. 700,000. 9. 6000 by 75. 80, 

7. aeOObySSJ. 300,000. 10. 7500byl6f. 450, 
a 6474by66§. 431,600. n. 2000 by 6J. 820. 
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12. If I pay $2.25 for lace at 18|^ a yard, how many 
yards do I buy? 12 yd. 

13. How much will 6 yd. of linen cost at $0.62j[ a 
yard? $3.75. 

14. If I pay $66.25 for books at $8.75 a dozen, how 
many dozen bookg^ do I buy ? 17| doz. 

15. How much will 6| doz. handkerchiefs cost at 37^ p 
apiece ? $ 30™ 

16. How many times is $ 4. 87 J contained in $ 89 ? 8. 

17. How much will 36 neckties cost at 33 J ^ apiece ? 

$12, 

18. How much will 3 J yd. of lace cost at $ 1.75 a yard? 

$6.12J. 

19. At $1.50 a yard, how much cloth can be bought 
for$7.12|? 4|yd. 

20. What is the cost of 100 readers at $^.99 a- dozen ? 

$82.50. 

21. What is the cost of 3| doz. knives at $5.40 a 
dozen? $20.25. 

FRACTIONAL COMPOUND DENOMINATE NUMBERS 

123. 1. Addl6J^yd.; 9^ yd. ; 5^^ yd. ; 2^f yd. 

83,^ yd. 

2. I paid for books $9 J ; for a fountain pen, $4 J ; and 
for stationery, $1J. What amount did I expend? $15. 

3. Having $50^, I paid a bill of $27 J. How much 
had I left? $22|. 

4. From $82,311 take $15.12J. $17.18|. 

5. From$5.81itake$1.18|. $4.62f 
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Find the cost of: • 

6. 9 yd. of dimity, at 12J ^ a yard. •1.12J. 

7. 21 lb. of sugar, at 6^ ^ a pound. • 1.81 J. 

8. 16 yd. of cloth, at $3J per yard. $48.75. 

9. 6 J yd. of linen, at f ^ per yard* $2.75. 

10. 12J yd. of ribbon, at 12 J ^ per yard. $1.56^. 

11. 13 J ydc of lawn, at l^ ^ per yard. *1.68f . 

12. 10\ yd. of cloth, at f 8.37J a yard. f 34.59f. 

13. 17J doz. books, at $3.75 per dozen. $66.25. 

14. At 13 J ^ per yard, how many yards of gingham 
can be purchased for $2.70? 20 yd. 

15. At 37 J ^ a yard, how many yards of lawn can you 
buy for $6.81^? 15J yd. 

16. If 5 yd. of cloth cost $11^, what is the cost of one 
yard? $2 J. 

17. A line 31-j^ in. long is divided into 7 parts. How 
long is each part? 4^ in. 

18. Reduce 6 mi. to inches. 816800 in. / 

19. Reduce 2 mi. 2 rd. 2 ft. to feet. 10595 ft. 

20. Reduce 20 yd. to rods. 8 rd. 8J yd. 

21. Reduce 15875 ft. to miles. 8 mi. 2 rd. 2 ft. 

22. Reduce 142634 in. to miles. 2 mi. 80 rd. 2 yd. 2 in. 

23. How many steps, of 2 ft. 8 in. each, will a man 
take in walking 2 miles? 3960. 

24. How many revolutions will a wheel, of 9 ft. 2 in. 
circumference, make in running 65 miles? 37440. 

25. Reduce 1 A. 136 sq. rd. 25 sq. yd. to square yards. 

8979 sq. yd. 
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26. Reduce 7506 sq. yd. to A. 1 A. 88 sq. rd. 4 sq. yd. 

27. Reduce 5 chains 15 links to in. 4078| in. 

28. How many acres are there in a field 40^ rd. long 
and 32 rd. wide? 8 A. 16 sq. rd. 

29. Reduce 4 yr. to hours. 35064 hr. 

30. Reduce 914092 hr. to centuries. 

1 cen. 4 yr. 101 da. 4 hr, 

31. In what time will a body move from the earth to 
the moon, at the rate of 81 miles per day, the distance 
being 238545 miles? 21 yr. 24| da. 

124. A fraction is reduced to a lower denomination by 
multiplication (§ 63, Rule I). 

1. Reduce ^ of a peck to the fraction of a pint. 

Solution. — To reduce ^ of a peck to the operation 

fraction of a pint, multiply by 8 and by 2, since ^ 2 1 _ 2 

there are 8 qt. in 1 pk. and 2 pt. in 1 qt. The T I jZ^ ~ 8 
result is } of a pint. ^ 

Seduce : 

2. -^^ ba. to quarts. | qt. 4. ^-^ rd, to feet. |^ ft. 

3. ^ lb. to ounces. ^ oz. 5. i^j da. to min. \^ min. 

125. In reducing a fraction to a lower denomination, 
when the result is a mixed number, proceed only with 
the reduction of the fractional part. This is called find- 
ing the value of a fraction in integers. 

1. Find the value of f of a day in integers. 

Solution. — To reduce | of a day to hours, mul- operation 

tiply by 24 ; the result is 9i hr. To reduce | of an z — qi 

hour to minutes, multiply by 60 ; the result is 36 " t — t 

min. ^ of a day, then, is 9 hr. 36 min. 4^ x | = 36 

ray's mod. pract. ar. — 11 
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2. Find the value of ^ mi. in integers. 256 rd. 

3. Find the value of $f in integers. 60^. 

4. Find the value of | lb. Troy in integers. 

9 oz. 12 pwt. 

126. A fraction is reduced to a higher denomination 
by division (§ 63, Rule II). 

1. Reduce f of a pint to the fraction of a peck. 

Solution. — To reduce J of a pint to the fraction operation 
of a peck, divide by 2 and by 8, since 2 pt. make 1 £ 1 1 _ J_ 
•qt. and 8 qt. make 1 pk. The result is ^^ of a peck. 3 >S 8 ~ 24 

Reduce : 

2. I ft. to rods. =1^. 4. I in. to rods. jj^. 

3. ^oz. (Av.) tolbs. Y^T^. 5. I min. todays, i^^- 

127. To find what part one compound denominate num- 
ber is of another, reduce them to the same denomination 
and proceed as in § 120. 

1. 2 ft. 3 in. is what part of a yard ? 

c o i.^ o . 1 o^ . ^ -1 OPERATION 

Solution. — 2 ft. 3 m. equals 27 m. 1 yd. o xx o • _ qt • 
equals 36 in. 27 in. are }J of 36 in. JJ equals ^ ^^ ^ ^"' ZZ^^ 
|. 2 ft. 3 in. then is } of a yard. 1 y^ - 36 m. 

2. 2 ft. 6 in. is what part of 6 ft. 8 in. ? |. 

3. 2 pk. 4 qt. is what part of a bushel ? |. 

4. What part is 2 yd. 9 in. of 8 yd. 2 ft. 3 in. ? ^. 

5. What part of a day is 13 hr. 30 min. ? ^. 

6. 15 mi. 123 rd. is what part of 35 mi. 287 rd. ? f 

12& To add and subtract fractional compound numbers, 
find the value of the fractions in integers, and then proceed 
as in addition and subtraction of compound denominate 
numbers. 
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1. Add I yd. and | ft. 

Solution. — j yd. equals 2 ft. 3 in. ; } ft. 
equals 10 in. ; the sum of 2 ft. 3 in. and 10 in. 
is 3 ft. 1 in. (§ 75). 

2. From ^ da. subtract | hr. 

Solution. — } da. equals 5 hr. 20 min.; 
I hr. equals 50 min. ; 50 min. subtracted from 
5 hr. 20 min. leaves 4 hr. 30 min. (§ 76). 



3. Add J da. and f hr. 

4. Add f wk. f da. f hr. and | min, 

5. Add \^ gal. and -^ qt. 

6. From J da. subtract ^ hr. 

7. From I lb. subtract | oz. 



OPERATION 

J yd. = 2 ft. 3 in. 
Jft. = 10 in. 

3 ft. 1 in. 



OPERATION 

) da. = 5 hr. 20 min. 
{ hr. = 50 min. 



4 hr. 30 min. 

16 hr. 45 min. 

6 da. 6 hr. 40 sec. 

3 qt. 1 pt. 2 gi. 

18 hr. 36 min. 40 sec. 

5| OZ. 



8. From I da. subtract ^ hr. 2 hr. 84 min. 17| sec. 



Miscellaneous Examples 

129. 1. Reduce |f ||^ to its lowest terms. ^. 

2. Add ^Bj, ^, 2J, 3f . 6J|. 

3. From 3f subtract 1|. lf|. 

4. From 3| subtract J of 3J. 2Jf 

5. Add f of ^ and f of 3^. ff 

6. Addlf-^2Jand5J-^3J. 2|f 

7. What number divided by ^ will give 10 for a quo- 
tient ? 6. 

8. What number multiplied by | will give 10 for a 
product? 16|. 

9. What number is that from which if you take f of 
itself, the remainder will be 16 ? 28. 
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10. What number is that to which if you add f of 
itself, the sum will be 20? 14. 

11. A boat is worth $ 900 ; a merchant owns J of it, and 
sells J of his share. What part has he left, and what is it 
worth ? ^ left, worth $375. 

12. I own -^ of a ship, and sell J of my share for 
$1944|. What is the whole ship worth ? $10000. 

13. What part of 3 cents is | of 2 cents ? ^. 

14. What part of 368 is 176 ? |J. 

15. From If subtract the sum of ^, -j^^, and •^. J|^|. 

16. From 1 subtract -^ of -^ of 4-^. •^, 

17. From I -5- f subtract f -s- {^. ^. 

18. If I ride 2044 rods in ^ hr., at that rate how far 
will I ride in 1{^ hr. ? . 8468 rd. 

19. What part of 1 J ft. are 3J in. ? f . 

20. Two men bought a barrel of fine flour; one paid 
$3^ and the other $3f . What part of it should' each 
have ? One -^^^ the other ^^. 

21. A has $2400; f of his money 4 $500 isf of B's. 
What sum has B ? ' $1600. 

22. Gordon Apgar divided his estate among 2 sons and 
3 daughters, the latter sharing equally with each other. 
The younger son received $2200, which was ^ of the 
share of the elder, whose share was J^ of the whole estate. 
Find the share of each daughter. $1356|. 
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130. The orders of integers decrease from left to right 
in a tenfold ratio. 

Thus, in the numher 1111, 1 thousand is 10 times 1 hundred, 1 
hundred is 10 times 1 ten, and 1 ten is 10 times 1 unit. 

Orders of Decimals 

131. The orders may be continued from the order of 
units toward the right by the same law of decrease. 

Let the order units be separated from the order that 
follows by a point ( . ). 

Then, in the number 1.111, 

Since the 1 to the left of the point is 1 unit, the 1 to the right of 
the point is 1 tenth ; for 1 unit is 10 times ^. 

Since the first order from the unit is 1 tenth, the second order from 
the unit is 1 hundredth ; for ^ is 10 times ^, 

Since the second order from the unit is 1 hundredth, the third 
order from the unit is 1 thousandth ; for y^^ is 10 times r^^-^* 

In like manner it may be shown that one in the fourth order to 
the right from the unit is 1 ten-thousandth; 1 in the fifth order to 
the right is 1 hundred-thousandth ; 1 in the sixth order is 1 millionth, 
etc. 

Note. — A number consisting of figures other than 1 might be 
used as well for the purpose of illustration. 

132. The relation of decimals and integers to each 
other is shown in the following table : 

166 
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The first order on the left of the unit is tens ; the first 
order on the right of the unit is tenths ; the second order 
on the left is hundreds; the second order on the right is 
hundredths^ etc. 

133. A decimal fraction, or decimal^ is one or more 
tenths^ hundredths^ thousandths^ etc., written like the orders 
of integers. 

A decimal point ( . ) ^^ placed before the order tenths 
to distinguish the fraction. 

The decimal orders increase from right to left, and de- 
crease from left to right, the same as the orders of integers. 

The names of the orders of decimals are similar to the 
names of the corresponding orders of integers. 

134. Conversion of the common fractions -j^, -j^, 
luW' ®^^*» *^ decimals : 

1. -^ is written .1 

•^ are written .2 -^ are written .6 

^ are written .3 ^ are written .7 

j^ are written .4 ^ are written .8 

^ are written .5 ^^ are written .9 
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When the denominator is 10, there %8 one decimal 
order. 

2. Y^ is written .01 ; there being no tenths, a cipher 
is written in the vacant order, 

yJ^ are written .02 -^^ are written .06 

yj^ are written .03 -j-Jt^ *^® written .07 

yJ^ are written .04 -jl^ are written .08 

Y^ are written .05 -^ are written .09 

When the denominator %% 100, there are two decimal 
orders. 

3. YoW ^^ written .001 ; there being no tenths and 
no hundredths, ciphers are written in the vacant orders. 

Yj^ are written .002 Tiftnr ^^'® written .006 

Y^ are written .003 -j^^ are written .007 

TIjW *^® written .004 ^^ ^re written .008 

Y7^ are written .005 T^ui^ ^re written .009 

WTien the denominator is 1000, there are three decinuU 
orders. 

4. In like manner : 

Yirhnr i® written .0001 
i^^(i(i(^ is written .00001 
^^Q^(^^Q is written .000001 

The number of orders in the decimal is always the same 
as the number of ciphers in the denominator of the com- 
mon fraction. 

6. ^ and yJt^ are ■^, written .11. 

^' lirj' luW are yV^l^, written .111. 

t*0' T^iy TTjVo' TT^iTnT a^® tWl^F' written .1111. 
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Hence, tenths and hundredths are read as hundredths; 
tenths, hundredths, and thousandths are read as thoi^ 
sandths; tenths, hundredths, thousandths, and ten-thou- 
sandths are read as ten-thousandths^ etc. 

The numerator of a decimal is the number it expresses 
disregarding the decimal point. 

If there are vacant orders before the numerator, ciphers 
are written in them. 

The name of the right-hand order is the name of the 
decimal. 



o^r 



135. To write decimals : 

1. Write two hundred sixty-five thousandths, 

Explanation. — First, write the numerator, 265, 
as an integer. The figure 5 must stand in the order 
thousandths ; then, 6 must be hundredths and 2 must .866 

be tenths ; the decimal point, therefore, is placed before 
the figure 2. 

2. Write two hundred sixty-five millionths. 

Explanation. — Write the numerator, 265, as an 
integer. The figure 5 must stand in the order mil- 
lionths; then, 6 must be hundred-thousandths, 2 must nnnoRK 
be ten-thousandths, and ciphers must be written in 
the orders thousandths, hundredths, and tenths ; the 
decimal point is placed before tenths. 

3. Write two hundred sixty -five hundredths. 

Explanation. — Write the numerator, 265, as an 
integer. The figure 5 must stand in the order hun- 
dredths; then, 6 must be tenths; the decimal point, 
therefore, is placed between the figures 2 and 6. 

Note. — This number should not be read two hundred and si^ty- 
five hundredths. The word and should never be used except befrvwen 
integers and decimals. Thus, 200.65 is read two hundred and sixty 
five hundredths. 
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4. Write four hundred ninety-eight and two hundred 
sixty-five millionths. 

Explanation. — First write the decimal as in Ex. 
2 ; then write the integer, placing it at the left of the 498.000265 
decimal point. 

Rule. — 1. Write the numerator as an integer . 
2. Place the decimal point so that the name of the right- 
hand order shall be the same as the name of the decimal. 

Notes. — 1. Pupils should be rendered familiar with the decimal 
orders so as to name them readily, in succession, both from left to 
right, and from right to left. 

2. When the decimal is a proper fraction it is sometimes necessary 
to prefix ciphers to the numerator (Ex. 2). 

3. When the decimal is an improper fraction the decimal point is 
placed between two of the figures of the numerator (Ex. 3). 

4. In a mixed number the decimal point is placed after the units' 
order of the integer (Ex. 4). 

Write the following decimal numbers: 

5. Twenty-six hundredths. '^^ L. 

6. Thirty-five hundredths. 

7. Eighty-seven hundredths, 

8. Four hundred nineteen hundredths. 

9. Five thousandths, 

10. Fifty-four thousandths, 

11. Three hundred four thousandths, 

12. Seven thousand two hundred ninety-three thou- 
sandths. 

13. Twenty -five, and forty-seven thousandths, 

14. Two hundred five ten-thousanclths, 

15. Four thousand one hundred twenty-five ten-thou 
sandths. 
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16. Nine hundred-thousandtha. 

17. Nine hundred thousandths. 

18. Six hundred five hundred-thousandths. 

19. Twenty thousand three hundred four hundred- 
thousandths. 

20. Seven milHonths. 

21. Two hundred three millionths. 

22. Three hundred thousand four millionths. 

23. Twenty-four ten-millionths. 

24. Eighty thousand six ten'millionths. 

25. Two hundred millionths. 

26. Two hundred-millionths. 

27. Nine hundred seven hundred-millionths. 

28. Twenty million twenty thousand three hundred- 
millionths. 

29. One million ten thousand one hundred millionths. 

30. One million ten thousand one hundred-millionths. 

31. One hundred six, and thirty-seven thousandths. 

32. One thousand, and one thousandth. 

33. Two hundred twenty-five thousandths. 

34. Two hundred, and twenty -five thousandths. 

35. Two thousand nine hundred twenty-nine millionths. 

36. Two thousand nine hundred, and twenty-nine mil- 
lionths. 

37. One million five hillionths. 

38. Two hundred two ten-billionths. 

39. Two hundred, and two ten-billionths. 

40. Sixty-five, and six thousand five millionths. 
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Change the following common fractions to decimaU: 

*!• -^9 -f(5'> T^' iVir' fw' wiF' "f^' 3 ^ .J 

*2' T(ftr' unT' "rnnr' t^nnr' innnT' looo* 

136. To read decimals : 

1. Read .266. 

Number Read. — Two hundred sixty-five thousandths. 

Explanation. — Disregarding the decimal point, the number is 
two hundred sixty-five ; this is the numerator of the decimal. The 
right-hand order of the decimal is thousandths ; this is the name of 
the decimal. 

2. Read .0093^5. 

Number Read. — Two hundred sixty-five millionths. 

Explanation. — Disregarding the decimal point, the number is 
two hundred sixty-five ; this is the numerator of the decimal. The 
right hand order is millionths ; this is the name of the decimal. 

3. Read 2.65. 

Number Read. — Two, and sixty-five hundredths, or two hundred 
sixty-five hundredths. 

Rule. — 1. Disregarding the decimal pointy read the 
number as an integer. 

2. Grive the name of the right-hand order. 

Notes. — 1. Before commencing to read the decimal, the name of 
the right-hand order should be ascertained. 

2. A mixed number may be read either as an integer and a frac 
tion, or as an improper fraction (Ex. 3). 

Mead the following decimal numbers : 

4. .028, .841, 2.327, 50.005, 184.178. 

5. .0008, .0625, .2374, .2006, .0104. 

6. 3.0206, 810.2406, 10720.0905. 
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7. .00004, .00137, .02376, .01007. 

8. .001768, .040035, 70.360004. 

9. .1010101, .00040005, .00100304. 

10. .31456, .000133, 60.04, 45.1008. 

11. 357.75, .4928, 5.945, 681.0002. 

12. 70.1200764, 954.203, 38.027. 

13. 1007.3154, 7496.35491768. 

14. .00715, 3.00005, 28.10065701. 

15. 13.008241. 

Chaiige the following decimals to common fractions : 

16. .9, .13, .19, .29, .37, .73. 

17. .91, .347, .513, .691, .851, .917. '-l 

18. .007, .0207, .00079, .001007. - 

19. 1.36, .3421, .03401, .0900. 

20. .001, .5302, 8.01, .000053. 

137. The operations with decimals are redtiction^ ad^ 
dition, subtraction^ multiplication^ and division. 

REDUCTION OF DECIMALS 

138. Reduction of decimals is changing their form with- 
out altering their value. 

139. Principles. — I. Annexing decimal ciphers to an 
integer does not change its value. 

Thus, 7.00 is the same as 7 ; for 7.00 is 7 and no hundredths (§ 136, 
Rule). This corresponds to § 103. 

II. Omitting decimal ciphers from the right of an integer 
does not change its value. 
This corresponds to § 105. 
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140. Principles. — I. Annexing ciphers to a decimal does 
not change its value. 

Thus, .70 is the same as .7 ; for /ij=T^{fty. This corresponds to § 106, 

II. Omitting ciphers from the right of a decimal does 
not change its value. 

This corresponds to § 107. 

141. To reduce a decimal to a common fraction : 

1. Reduce .75 to a common fraction. 

Solution. — 75 hundredths written as a common operation 
fraction is ^. ^ reduced to its lowest terms (§ 107) .75 = ^ 

Rule. — 1. Write the decimal as a common fraction, 

2. Reduce the fraction to its lowest terms. 



Eechiee to common fractions : 






2. .6. |. 


5. .035. 


2^0- 


3. .26. J. 


6. .6625. 


iV 


4. .375. f. 


7. .34375. 


u- 



8. Express 4.02 as an integer and common fraction. 

9. Express 8.415 as an integer and common fraction. 

142. To reduce a common fraction to a decimal : 

1. Reduce | to a decimal. 

Solution. — Annexing a decimal cipher to 3, it is 
3.0; 30 tenths divided by 4 is 7 tenths, and 2 tenths operation 
remaining. Annexing a cipher to .2 it is .20; 20 4)3.00 

hundredths divided by 4 is 5 hundredths. The .75 

result is .75. 
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Explanation. — } is 3 divided by 4 (§ 97). Annexing a decimal 
cipher to 3 does not change its value (§ 139). Annexing a cipher to 
.2 does not change its value (§ 140). 

Rule. — 1. Annex decimal ciphers to the numerator. 

2. Divide by the denominator, 

3. Point off as many decimal orders in the quotient as 
there are decimal ciphers annexed to the numerator. 

Reduce to decimals : 



2- t- 


.8. 


7- TISW- 


.0008. 


3. |. 


.626. 


8- iItT- 


.0226. 


*. A. 


.28. 


9- INIT- 


.00390625. 


«• A- 


.075. 


IO, f . 


.83+. 


6- it- 


.9375. 


11. ^. 


/ .09+. 



ADDITION OF DECIMALS 

143. Addition of decimals is the process of finding the 
sum of two or more decimal numbers. 

1. Add 375.83; 49.627; 6842.1963; 813.9762. 

Solution. — Write the numbers so that the four operation 
decimal points may be in a column, the units 5, 9, 2, 3 375.83 
in the first column to the left, the tenths 8, 6, 1, 9 in 49.627 

the first column to the light, etc.; then, adding as 5842.1963 
in integers, place the decimal point in the sum between 813.9762 

1 and 6 under the column of decimal points. 7081.6295 

Rule. — 1. Write the numbers so that the decimal points 
and figures of the same order may stand in the same column. 

2. Add as in integers, 

3. Place the decimal point in the sum under the column 
of decimal points. 

2. Add 37.1065; 432.07 ; 4.20733; 11.706. 485.08983. 

3. Find the sum of 3, and 25 hundredths; 6, and 4 
tenths ; and 36 hundredths. 10. 
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4. Add 4, and 4 ten-thousandths ; 28, and 85 thou- 
sandths; 8, and 7 hundredths; and 9404 hundred-thou- 
sandths. 40.19944. 

5. Add 21.611; 6888.32; 3.4167. 6913.3477. 

6. Add 6,61; 636.1; 6516.14s 67.1234; and 5.1233. 

7231.0967. 

7. Add 4, and 8 tenths ; 43, and 31 hundredths ; 74, 
and 19 thousandths; 11, and 204 thousandths. 133.333. 

8. Add 45, and 19 thousandths; 7, and 71. hundred- 
thousandths; 93, and 4327 ten-thousandths; 6, and 401 
ten-thousandths. 151.49251. 

9. Add 432, and 432 thousandths; 61, and 793 ten- 
thousandths ; 100, and 7794 hundred-thousandths ; 6.009 ; 
1000, and 1001 ten-thousandths. 1599.69834. 

10. Add 16, and 41 thousandths; 9, and 94 millionths ; 
33, and 27 hundredths ; 8, and 969 thousandths ; 32, and 
719906 millionths. 100- 

11. Add 204, and 9 ten-thousandths ; 103, and 9 hun- 
dred-millionths ; 42, and 9099 millionths; 430, and 99 
hundredths; 220.0000009. 999.99999999. 

12. Add 35 ten-thousandths; .00085; 85 millionths, 
and 35 ten-millionths. .0038885. 



SUBTRACTION OF DECIKALS 

144. Subtraction of decimals is the process of finding 
the difference between two decimal numbers. 

1. From 729.835 subtract 461.5738. 

Solution. — Write the numbers so that the two decimal points 
may be in a column, the units 9 and 1 in the first 
column to the left, the tenths 8 and 5 in the first o^'kR^tion 
column to the right, etc.; then, subtracting as in 729.835 
integers, place the decimal point in the remainder 461.5738 
between 8 and 2 under the column of decimal points. 268.2612 
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Note. — The ten-thousandth place in the minuend may be regarded 
M occupied by a cipher (§ 140). 

Rule. — 1. Write the numbers so that the decimal paints 
and figures of the same order may stand in the same column. 

2. Subtract as in integers. 

8. Pla^e the decimal point in the Remainder under the 
column of decimal points, 

2. Frpm 97.5168 subtract 38.25942. 69.26738. 

3. From 20.014 subtract 7.0021. 18.0119. 

4. From 5.03 subtract 2.115. 2.916. 

5. From 24.0042 subtract 13.7013. 10.3029. 

6. From 170.0035 subtract 68.00181. 102.00169. 

7. From .0142 subtract .005. .0092. 

8. From .05 subtract .0024. .0476. 

9. From 13.5 subtract 8.037. 6.463. 
10. From 3 subtract .00003. 2.99997. 
U. From 29.0029 subtract 19.008. 9.9999. 

12. From 6 subtract .125. 4.875. 

13. From 1 thousand subtract 1 ten-thousandth. 

999.9999. 

14. From 1 subtract 1 millionth. ,999999. 

15. From 26 thousandths take 25 millionths. .024975. 

MULTIPLICATION OF DECIMALS 

14S. Multiplication of decimals is the process of finding 
the product of numbers involving decimals. 

14& Placing the decimal point in the product depends 
upon the following principle : 

Principle. — The number of decimal orders in the product 
is equal to the number of decimal orders in both the factors. 
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Thus, let the factors be .2 and .03 ; then, the numbei of decimal 
orders in the product will be three. For, .2 = ^ and .03 = y^ ; the 
product of J2 by .03 will be the same as the product of ^ by xJr- 
^ X t4v = tt/W ; and ^n^ = .006. Therefore, .2 x .03 = .006, in which 
there are three decimal orders. 



147. 1. Multiply 2.149 by 6.34. 

Solution. — Multiply as in integers, 2149 by 634. 

There are three decimal orders in 2.149, and two 
decimal orders in 6.34; hence, there must be five 
decimal orders in the product (§ 146). Therefore, the 
product is 13.62466. 

2. Multiply .0276 by .035. 

Solution. — Multiply the numerator (§ 134) 276 
by the numerator 35 ; the result is 9660. There are 
four decimal orders in .0276, and three decimal orders 
in .035 ; hence, there must be seven decimal orders in 
the product (§ 146) ; three ciphers, then, must be pre- 
fixed to 9660. Therefore, omitting the cipher on the 
right (§ 140) the product is .000966. 



OPERATION 

2.149 
6.34 
8596 
6447 
12894 



13.62466 

OPERATION 
.0276 

.035 
1380 

828 



.0009660 



3. Multiply 2.075 by 100. 

Solution. — Write 2075 and place the decimal operation 
point between 7 and 5, two places farther to the 
right than it is in 2.075. '^'^ 

Note. — To multiply 207.5 by 100, annex a cipher and move the 
decimal point two places to the right. 

Rule. — 1. Find the product of the numerators of the 
decimals as in integers. 

2. Point off as many decimal orders in the product as 
there are decimal orders in both factors. 

Notes. — 1. When the number of figures in the product of the 
numerators is less than the number of decimal orders required, prefix 
ciphers (Ex. 2). 

ray's mod. phact. ar. — 12 
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2. After placing the decimal point, omit ciphers at the right of the 
decimal part of the product (Ex. 2). 

3, To multiply a decimal by 10, 100, 1000, etc., remove the decimal 
point as many places to the right as there are ciphers in the multiplier. 
If there are not enough figures annex ciphers. 1 

4. Multiply 33.21 by 4.41. 146.4561. 

5. Multiply 32.16 by 22^6. 723.6.' 

6. Multiply .125 by 9. 1.125. 

7. Multiply .35 by 7. 2.45. 

8. Multiply .2 by .8. .16. 

9. Multiply .02 by .4. .008. 
10. Multiply .15 by .7. .105. 
U. Multiply 125.015 by .001. .125015. 

12. Multiply .135 by .006. .000675. 

13. Multiply 1.035 by 17. 17.595. 

14. Multiply 19 by .125. 2.375. 

15. Multiply 4.5 by 4. 18. 

16. Multiply .625 by 64. 40. 

17. Multiply 61.76 by .0071. .488496. 

18. Multiply 1.325 by .0716. .094^7; 

19. Multiply 4.87* by 10. 48.7. 

20. Multiply 5.3 by 100. 530. 

21. Multiply 17.62 by 100. 1762. 

22. Multiply 1.01 by 10. 10.1. 

23. Multiply .0001 by 100. .01. 

24. Multiply 1 tenth by 1 hundredth. .001. 

25. Multiply 1 hundred by 1 ten-thousandth. .01. 
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26. Multiply 43 thousandths by 21 ten-thousandths. 

.0000903. 

27. Multiply 40000 by 1 millionth. .04. 

28. Multiply .09375 by 1.064. .09975. 

DIVISION OF DECIMALS 

148. Division of decimals is the process of finding the 
quotient of two numbers involving decimals. 

149. Placing the decimal point in the quotient depends 
upon the following principles 

Principle. — The number of decimal orders in the quotient 
is equal to ike number of decimal orders in the dividend^ less 
the number in the divisor. 

Thus, let .QQ6 be divided by .03 ; then the number of decimal orders 
in the quotient will be one. For .006 = y^ ^.nd .03 = ^ ; then the 
quotient of .006 by .03 will be the same as the quotient of ^^ divided 
by yj^. But tAt - tJt = A, and A = -2. Therefore, .006 -*- .03 = .2, 
in which there is one decimal order. 

150. 1. Divide 2.125 by .5. 

Solution. — Divide as in integers 2125 by 5. 
There are three decimal orders in 2.125, and one operation 
decimal order in .5 ; hence there must be two decimal ,5 ) 2.125 ^ 

orders in the quotient (§ 149). Therefore the quo- 4.25 

tient is 4.25. , ' 

2. Divide .048 by .006. 

Solution. — Divide the numerator 48 by the nu- 
merator 6. There are three decimal orders in .048, operation 
and three decimal orders in .006 ; hence there will be .0O6 ) .048 
no decimal orders in the quotient (§ 149). Therefore g 

the quotient is 8. 
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3. Divide .3 by .004. 

Solution. — Annex two ciphers to .3 ; then solve 
as in Ex. 2. 

4. Divide 83.1 by 4. 

Solution. — Annex two ciphers to the decimal 
(§ 140) in order that the division may be performed 
exactly ; then solve as in Ex. 1. 

5. Divide 2.11 by 3. 

Solution. — Annex one or more ciphers to the 
decimal (§ 140) in order to carry the division as far 
as is wanted ; then solve ap in Ex. 1. 

6. Divide 475.6 by 100. 

Solution. — Write 4756 and place the decimal 
point between 4 and 7, two places farther to the left 
than it is in 475.6. 



OPERATION 

.004 ). 300 
75 



OPERATION 

4 )83.100 
20.775 



OPERATION 
3 )2.110 

.703+ 



OPERATION 

4.756 



Note. — To divide 4.756 by 100, prefix a cipher; thus, .04756. 

Rule. — 1. Divide the numerator of the dividend hy the 
numerator of the divisor^ as in integers. 

2. Point off as many decimal orders in the quotient a% 
the number of orders in the dividend exceeds the number in 
the divisor. 

Notes. — 1. When the number of decimal orders in the dividend 
is the same as the number in the divisor, the quotient is an integer 
(Ex. 2). 

2. When the number of decimal orders in the dividend is less than 
the number in the divisor, for convenience in pointing off, make them 
the same by annexing ciphers to the dividend (Ex. 3). 

3. When the division is not exact, it may be continued to any re- 
quired number of decimal places (Ex. 5). 

4. To divide a decimal by 10, 100, 1000, etc., remove the decimal 
point as many places to the left as there are ciphers in the divisor- 
K there are not enough figures, prefix ciphers (Ex. 6, Note). 
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7. 


Divide 1.125 by .03. 


37.5. 


8. 


Divide 86.075 by 27.6. 


3.13. 


9. 


Divide 24.73704 by 3.44. 


7.191. 


10. 


Divide 206.166492 by 4".128. 


60.004. 


U- 


Divide .96 by .24. 


4. 


12. 


Divide .0425 by .0086. 


6. 


13. 


Divide 21 by .6. 


42. 


14. 


Divide 2 by .008. 


260. 


IS. 


Divide 87.2 by 5. 


7.44. 


16. 


Divide 100.8788 by 454. 


.2222. 


17. 


Divide .000343 by 3.43. 


Mj)l. 
90800. 


18. 


Divide 9811.0047 by .108649. 


19. 


Divide .21318 by .19. 


1.122. 


20. 


Divide 102048 by .3189. 


820000. 


21. 


Divide .102048 by 3189. 


.000032. 


22. 


Divide 9.9 by .0225. 


440. 


23. 


Divide 872.6 by 100. 


8.726. 


24. 


Divide 4.5 by 1000. 


.0045. 


25. 


Divide 400 by 10000. 


.04. 


26. 


Divide 1 tenth by 10. 


.01. 


27. 


Divide 1 by 1 tenth. 


10. 


28. 


Divide 10 by 1 hundredth. 


1000. 


29. 


Divide 1.7 by 64. 


.0266625. 


30. 


Divide .08 by 80. 


.001. 


31. 


Divide 1.5 by 7. 


.2142857 + 


32. 


Divide 11.1 by 32.76. 


.8388278 + 


33. 


Divide .0123 by 3.21. 


.00383177 + 



182 DECIMAL FRACTIONS 

DECIMAL COMPOUND DENOMINATE NUBfBERS 

151. A decimal is reduced to a lower denomination by 
multiplication (§ 63, Rule I). 

1. Reduce «05 gal. to the decimal of a pint. 

OPERATION 

.05 

Solution. — To reduce .05 gal. to the decimal of a 4 

pint, multiply by 4 and by 2. The result is .4 pint. .20 

2_ 
A 

2. Reduce .035 pk. to the decimal of a pint. .56 pt. 

3. Reduce .0075 bu. to the decimal of a quart. .24 qt. 

4. Reduce .006 yd. to the decimal of an inch. .18 in. 

152. To find the value of a decimal in Integers (§ 125) : 

1. Find the value of .3126 bu. in integers, opkratioh 

Solution. — To reduce .3125 bu. to pecks, multiply .3125 

by 4; the result is 1.25 pk. To reduce .25 pk. to 4 

quarts, multiply by 8 ; the result is 2 qt. Therefore, 1.2500 

.3125 bu. equals 1 pk. 2 qt. 8 

2.00 

2. Find the value of .75 yd. in integers. 2 ft. 3 in. 

3. Find the value of .3375 A. in integers. 64 sq. rd. 

4. Find the value of .7 lb. Troy in integers. 

8 oz. 8 pwt. 

153. A decitnal is reduced to a higher denomination by 
division (§ 63, Rule II). 

1. Reduce .64 pt. to the decimal of a gallon. 

OPERATJOir 

Solution. — To reduce .64 pt. to the decimal of a 21.64 

gallon, divide by 2 and by 4. The result is .08 gal. 4 |.32 

.08 



DECIMAL DENOMINATE NUMBERS 188 

8. Reduce .72 qt. to the decimal of a bushel. 

.0225 bu. 

3. Reduce .77 yd. to the decimal of a mile. 

.0004876 ml 

4. Reduce .25 pt. to the decimal of a gallon. 

.08125 gaL 

^ Miscellaneous Examples 

154. 1. What is the cost of 9 yd. flannel, at $0.40 per 
yard, and 12 yd., at $0.75 per yard ? $12.60. 

2. What is the cost of 4.5 yd. of ribbon, at $0.28 per 
yard, and 1.5 yd., at $0,875 per yard ? $1.5975. 

3. What is the cost of 16.25 yd. of cloth, at $2.68 
per yard? $43.55. 

4. At $ 0.75 per bushel, how much wheat can be bought 
for $86.25? 47 bu. 

5. At $ 2.56 per yard, how much cloth can be bought 
for $98.56? 88.5 yd. 

6. How much will 18 A. 115 sq. rd. of land cost, at 

• 17.28 per acre ? $ 237.06. 

7. If 63 gal. of ink cost $49, how much ^ill 464 gal. 
cost? $860.88+. 

a. Add .84 yd. 1.07 ft. and 8.92 in. 2 ft. 10 in. 

9. Add .625 gal. and .75 qt. 8 qt. .5 pt. 

10. From .05 yr. subtract .5 hr. 18 da. 5 hr. 48 min. 

11. From .41 da. subtract .16 hr. 9 hr. 40 min. 48 sec. 

12. Find the value of .8 yr. in integers. 

109 da. 13 hr. 48 min. 

13. What is the cost of 848 yd. 2 ft. 3 in. of tubing at 

• 0.16 per yard? $55. 



METRIC SYSTEM 

155. The metric system is so called from the .meter^ the 
unit upon which the system is based. It is a decimal 
system of weights and measures. 

Note. — The French originated this system of weights and meaa- 
nres in 1795. Its use has been legalized, in the United States, by act 
of Congress, and it is in general use by scientific men throughout the 
world. 

The principal units of the metric system are the meter 
for lengths; the square meter and are for surfaces and land; 
the cubic meter and stere for cubic or wood measure ; the 
liter for capacity, and the gram for weight. 

These units are divided and multiplied decimally, the 
size of the various measures being indicated by the follow- 
ing prefixes : deca means 10 ; hecto^ 100 ; kilo, 1000 ; myria^ 
10000 ; deci means .1 ; cent% .01 ; mill% .001. The follow- 
ing table sh^ws that the notation is the same as that of 
our ordinary system. 
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Numbers are reduced to lower denominations by remov- 
ing the decimal point as many places to the right as there 
are ciphers in the multiplier ; and to higher denominations 
by moving the decimal point similarly to the left, 

MEASURE OP LENGTH 

156. The meter is the unit of length. It is equal to 
39.37 inches. 

Table 

10 millimeters, (™™) = 1 centimeter, marked "■• 

10 centimeters = 1 decimeter, marked *^. 

10 decimeters = 1 meter, marked ™. 

10 meters = 1 decameter, marked ^^. 

10 decameters = 1 hectometer, marked ^™. 

10 hectometers = 1 kilometer, marked ^™. 

10 kilometers = 1 myriameter, marked ''™. 

Note. — The measures chiefly used are the meter and kilometer. 
The meter, like the yard, is used in measuring cloth and short dis- 
tances ; the kilometer is used in measuring long distances. The meter 
is nearly one ten-millionth the distance from the equator to the pole. 

1. Reduce 5.638" to centimeters. 

Solution. — To reduce meters to centimeters, multiply by 100. 
Write 5638 and place the decimal point between 3 and 8, two orders 
farther to the right than it is in 5.638. Ans. 563.8«". 

2. Reduce 8.753^™ to meters. 

Solution. — To reduce kilometers to meters, multiply by 1000. 

Ans. 8753™. 

3. Reduce 3642.9°* to kilometers. 

Solution. — To reduce meters to kilometers, divide by 1000. Write 
36429 and place the decimal point between 3 and 6, three orders farther 
to the left than it is in 3642.9. Ans. .3.6429^"^ 

4. Reduce 30.76" to centimeters. 3075^°*. 

5. Reduce 4.6^°' to meters. 4600°*. 
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LAin) OR SQUARB HBASUSB 

157. The are is the unit of land measure ; it is legal at 

119.6 square yards. 

Table 

100 centares, <<*> = 1 are, marked •. 
100 ares, = 1 hectare, marked ^•. 

Notes. — 1. An are is 100 square meters, marked 4™, that is, a 
square whose side is 10 meters. The hectare is very nearly 2J acres. 

2. For measuring other surfaces, squares of the meter and its sub- 
divisions are used. 

1. Reduce 2. 625«no ares. 262.5». 

2. , Reduce 897. 8» to hectares. 3.978H*. 

3. Reduce 2500«» to hectares. .25^. 

4. Reduce 3.8* to square meters. 380*". 

MBASURB OP CAPACITY 

158. The liter is the unit of capacity; it is legal at 
1.0667 quarts, liquid measure. 

Table 
100 liters, (1) = 1 hectoliter, marked ™. 

Notes. -^ 1. The measures commonly used are the liter and hecto-, 
liter. The liter is equal to a cube whose sides are one tenth of a meter. ; 
It is very nearly a quart ; it is used in measuring milk, wine, etc., in 
moderate quantities. The hectoliter is about 2 bu. 3} pk. ; it is used 
in measuring grain, fruit, roots, etc., in large quantities. 

2. The stere, used for measuring wood, is equal to a cubic meter. 

1. Reduce 2.466hi to liters. 246.6^ 

2. Reduce 873.6^ to hectoliters. 8.735™. 
8. Reduce 1.83H* to liters. 183^ 
4. Reduce 12 steres to cubic meters. 12^™. 
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HBASURB OP WBI6HT 

159. The gram is the unit of weight ; it is legal at 

15.432 grains. 

Table 

1000 grains, (K) = 1 kilogram, marked ^. 
1000 kilograms = 1 metric ton, marked '^. 

Note. — The weights commonly used are the gram, kilogram, and 
metric ton or tonnean. The gram is the weight of a cube of pure 
water whose edge is .01 of a meter. It is used in mixing medicines, 
in wieighing the precious metals, and in all cases where great exactness 
is required. The kilogram — or, as it is commonly called, the "kilo** 
— is the usual weight for groceries and coarse articles generally; it 
is very nearly 2J lb. avoirdupois. The metric ton is used for weigh- 
ing hay and other heavy articles; it is about 204 lb. more than our ton. 

1. Reduce 1428. 06« to kilograms. 1.42806^«. 

2. Reduce .28^« to grams. 280«. 

3. Reduce 1713.5^« to metric tons. 1.7135^. 

4. Reduce .00654^« to grams. 6.64«. 
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Table of Values 



DRNOMINATION 


LEGAL YALITB 


APPROXIMATK VALFK 


Meter. 


39.37 inches. 


1.1 yards. 


Kilometer. 


.62137 mile. 


f mile. 


Square Meter. 


1.196 sq. yards. 


10} sq. feet. 


Are. 


119.6 sq. yards. 


^ acre. 


Hectare. 


2.471 acres. 


2i acres. 


Cubic Meter. 


1.308 cu. yards. 


351 cu. feet. 


Stere. 


.2759 cord. 


J cord. 


Liter. 


( 1.0567 quarts liquid. ) 
1 .908 quart dry. f 


1 quart. 


Hectoliter. 


2.8372 bushels. 


2bu.3Jpeck8 


Gram. 


15.432 gr. Troy. 


15^ grains. 


Kilogram. 


2.2046 lb. Av. 


2^ pounds. 


Tonneau. 


2204.6 lb. Av. 


IT. 204 lb. 
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Note. — The legal value is used in solving the following examples : 



1. How many yards, feet, etc., are there in 4™ ? 
Solution. — In 4 meters there are 4 times 39.37 



in., which are 157.48 in., 157.48 in. reduced to inte- 



OFERATION 

39.37 in. 
4 



12 



157.48 in. 



13 ft. 1.48 in. 



gers of higher denominations are 4 yd. 1 ft. 1.48 in. ^ 

4 yd. 1 ft. 

2. What is the value of 36 lb. in kilograms ? 

Solution. — In 36 pounds there are 
as many kilograms as 2.2046 lb. are con- 36.0000 ■*• 2.2046 = 16.329+ 
tained times in 36 lb. which are 16.329 +. 

3. What is the value of 20^""? 12.427^ mi. 

4. How many hectares are there in 160 acres ? 

64.76 + °». 

5. What is the value of 49"^ ? 9 rd. 4 yd. 3.13 in. 

6. What is the value of 15«? 9 pwt. 15.48 gr. 

7. How many hectoliters are there in 42 bu. ? 

14.8 + «*. 

8. How many cords are there in 500 steres? 137.95 C. 

9. How many square yards are there in a roll of paper 
9" long and .5°* wide ? 6.882 sq. yd. 

10. 32* are how many gallons ? 8.4536 gal. 

11. What will be the cost of 45^ of land, at 13.32 an 
are? « 14940. 

12. A merchant paid $457.92 for cloth, at $3 a meter. 
How many meters did he buy? 152.64™. 

13. A block of marble .72°* long, .48°* wide, and .5° 
thick cost $.864. What is the cost of the marble per 
cubic meter ? $ 6. 
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14. Which is cheaper and how much, to buy cloth at 
f 2 per meter or at $1.80 per yard? 

3^^ per meter cheaper at 9 1.80 per yard. 

15. How many hectoliters of oats are there in 4686 
sacks, each containing 1.6^*? 7496™. 

le. If a bushel of oats weighs 82 lb., how many kilo- 
grams will a hectoliter weigh, counting 2.8372 bushels to 
the hectoliter? 41.18^«. 

17. I bought 346.76^« of coffee for $194.18, How 
much did I pay per kilogram ? $ 0.66. 

18. The nickel 6-cent coin weighs 6« and is 2®" in 
diameter. What would be the weight of enough of these 
coins laid in a row to make a meter in length ? 250*. 

19. How much lining 1.85" wide will it take for a 
garment made of 6.5" of cloth 1.26" wide ? 4.39+". 

20. How many kilometers is it from Cincinnati to 
Dayton, the distance being 60 miles? 96.56+^". 

21. A map is 29"" long and 22.4"" wide. What space 
does it cover? 649.6^"". 

22. The distance between two towns is 13.24037^", 
How many steps of .715" each must I take to walk that 
distance? ' 18518 steps, 

23. How high must a pile of wood be to contain 30 
steres if it is 6" long and 2" wide ? 3". 
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16L The following special rules for various measure- 
ments are those most commonly used in actual practice. 



GOVERNMENT LANDS 

A. The unit of land measure is the acre. 

Government lands are usually divided into rectangular 
tracts called townships, which contain 23040 acres. 

Townships are divided into sections, half-sections, 
quarter-sections, half-quarter-sections, quarter-quarter- 
sections, and lots. 



Diagram No. 1 

a township 

N 



DiAOBAH No. 2 

A SBOTION 

If 



6 


6 


4 


8 


8 


1 


7 


8 


9 


10 


11 


18 


18 


17 


18 


16 


14 


13 


10 


80 


81 


88 


83 


84 


80 


89 


88 


87 


86 


86 


81 


88 


38 


84 


86 


86 



N.W.X 
40 A7 



w 



s.w.x 

N.W.X 



of 

N.W.X 
80A. 



N.E.K 
160 Acres 



8-K Section 
320 Acres 



B 



8 



S 



Diagram No. 1 shows the snbdiyision of a toionship into sections, and how they are 
numberedy commencing at the N.E. corner. 

Diagram No. 2 shows the subdivision of a aecHon, on an enlarged scale, and how they 
are named. 

Table 
6 mi. X 6 mi. = 36 sq. mi. = 23040 acres = 1 township. 



1 mi. X 1 mi. = 1 sq. mi. 
I mi. X \ mi. = \ sq. mi. 
\ mi. X J mi. = \ sq. mi. 
\ mi. X J mi. = \ sq. mi. 
\ mi. X \ mi. = ^^ sq. mi. 



640 acres = 1 section. 
320 acres = 1 half-section. 
160 acres = 1 quarter-section. 

80 acres = 1 half-quarter-section. 

40 acres = 1 quarter-quarter-section. 
100 
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1. What part of a section is the N.E. ^ of N.E. J? 
How many acres ? -^ section, 40 acres. 

2. How many acres are there in the W. J of N. W. ^ ? 

80 A, 

3. If a township of land is equally divided among 360 
families, how many acres will each receive ? 64 A, 

4. If I buy, the N. |- of a section of land at $3 an acre 
and sell the W. |^ of my purchase at f 4 an acre and the 
E. ^ at $ 5 an acre, how much do I gain ? $ 480. 

5. How many acres are there in the E. J of the N,W. ^ 
of a section of land and the S. ^ section ? 400 A. 

CARPETING 

B. Carpets are usually either 1 yd, wide or | yd. 
wide. 

As there is usually waste in matching the pattern of a 
carpet and in turning under parts, we cannot, as a rule, 
find the exact amount of carpet needed by calculating the 
square yards in the floor; we must find the number of 
strips of carpet required. 

1.' How many yards of carpet will be required to carpet 
a room 20 ft. long by IS^ ft. wide, with carpet | yd. wide, 
if the strips run lengthwise ? How many if the strips run 
across the room ? 

Solution. — Since the car- 
pet is 27 in. wide and the operation 
room 13i ft. or 162 in. wide, 13} ft. = 162 in. 20 ft = 240 in. 
when laid lengthwise there 162 -»- 27 = 6 strips, 
will be needed 6 breadths ov 240 + 36 = 6| yd., length of strips, 
strips of carpet of the required 6x6} yd. = 40 yd. lengthwise, Ang. 
length. And since the room is 240 -»- 27 = 8 + = 9 strips. 
20 ft or 240 in. long, it will 162 + 86 = 4} yd., length of strips, 
require as many yards for each 9x4} yd. =s 40} yd., crosswise, Am 



192 PRACTICAL MEASUREMENTS 

strip as 86 in., or 1 yd., is contained times in 240 in., which is 6f yd. 
flence for 6 strips, it will require 6x6} yd., or 40 yd. 

If laid crosswise, as many strips will be needed as 27 in., the width 
of the carpet^ is contained times in 240 in., the length of the room, 
which is 8$ ; therefore 9 strips will be required, and i will be turned 
under. As many yards will be needed for each strip as 36 in., or 1 
yd., is contained times in 162 in., that is, 4^ yd. Hence for 9 strips 
there will be required 9 times 4} yd., or 40| yd. 

"Rule. ^— Multiply the number of strips required by the 
length of one atrip. 

2. How many yards of carpet 1 yd. wide will be 
required for a room 12 feet square if the strips run 
lengthwise ? 16 yd. 

3. How many yards of carpet | yd. wide will cover a 
floor 17 ft. by 15 ft. if the strips run crosswise ? 40 yd. 

4. A room 36 ft. long and 18 ft. wide is covered with 
carpet 1 yd. wide at $ 1 per yard. Find the cost. $72. 

5. How many yards of carpet | yd. wide will be needed 
for a room 18 ft. long and 16 ft. wide if the strips run 
lengthwise, and there is ^ yd. waste in each strip in 
matching ? 49^ yd. 

PAPERING ROOMS 

C. Wall paper is usually 18 in. wide, and is sold in 
single rolls 8 yd. long or in double rolls 16 yd. long. 

Note. — Part of a roll is always coBsidered as a whole roll. 

1. How much would it cost to paper the walls of a 
room 14 feet long, 7 feet wide, and 8 feet high from 
baseboard to ceiling, with paper 8 yards long, and J a 
yard wide, costing f .30 a roll? 
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SoLUTiOK. — The distance around the operation 

loom is 2 X 14 ft. + 2 X 7 ft. = 42 ft. 2 x 14 ft = 28 ft 

=a 14 yd. = 28 half-yards, the number of « v 7 ft = 14 ft. 
strips required. Since the height is 8 ft., -- 

and there are 24 ft. in a roll, 1 roll will 

make 3 strips ; and it will take as many 42 -*- 3 = 14 yd. = 

rolls to make 28 strips as(3 is contained 28 half-yards, or strips, 

times in 28, which is 9 +. therefore, 10 24 -h 8 = 3 strips to a rolL 

rolls will be required. At ».30 a roll, 28 -5. 3 = 9 +, or 10 rolls, 

they will cost 93.00. 10 x 9.30 = 93.00, Ans. 

Rule. — 1. Find the entire distance around the room in 
yards. Multiply this by 2 to find the number of half-yards^ 
or strips^ since the paper is only half a yard wide. 

2. Divide the number of half-yards by the number of 
strips that can be cut from a roll, and the result unit be the 
numJker of rolls required. 

Note. — Since there are 24 ft. in a roll 8 yd. long, if the distance 
from baseboard to ceiling is more than 6 ft. and not more than 8 ft., 
3 strips can be cut from a roll; if more than 8 ft. and not more 
than 12 ft., 2; etc. In the former case the divisor would be 3; in the 
latter, 2. 

2. How many rolls of paper 8 yd. long and 18 in. wide 
will be needed for the walls of a room 30 ft. long, 30 ft. 
wide, and 12 ft. from baseboard to ceiling ? 40 rolls. 

3. What will be the cost, at 40^ a roll, of papering the 
walls of a room 18 ft. long, 14 ft. wide, and 10 ft. high, 
with paper J yd. wide, 8 yd. long, the baseboard being 
9 in. high? $8.80. 

4. How many rolls of paper 8 yd. long and 18 in. wide 
will be required to paper the walls of a room 18 ft. long, 
16 ft. wide, 8| ft. high, the baseboard being 9 in. high ? 

16 rolls. 

RAT*8 MOD. PRACT. AS. — 13 
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PLASTERING, PAINTING, KALSOMINING, PAVING, ETC. 

D. Plastering, painting, kalsomining, and paving are 
measured by the square yard. Glazing is measured by 
the square foot or by the pane; and flooring and roofing, 
by the square yard or by t]ie square of loo feet. 

1. How much would it cost to plaster the walls and 
ceilings of a room 16 ft. long, 15 ft. wide, and 11 ft. high, 
in which there are two doors, 2 ft. 8 in. by 7 ft., and two 
windows, 2 ft. 10 in. by 6 ft. 2 in., at f. 37 a square yard, 
deducting half the area of doors and windows ? 

Solution. — Two of the 
walls are 16 ft. x 11 ft., operation 

two, 15 ft. X 11 ft., and the 2 x 16 ft x 11 ft. = 352 sq. ft 

ceiling, 16 ft x 15 ft Add- 2 x 15 f t. x 11 ft = 330 sq. ft 
ing these, we find the total 1^ ^^' x 1^ ^^' = 240 sq. ft 

area to be 922 sq. ft The Total area, = 922 sq. ft 

area of the two doors is 2 x 2} f t x 7 ft = 37.3 sq. ft 

twice 7 ftx2| ft, and 2 x 2f ft x Qj ft. = 34.9 sq. ft 
of the two windows twice 72.2 sq. f t -*- 2 = 

2J ft X 6J ft. Addmg 86.1 sq. ft, area to be deducted, 

these, the area of doors 922 sq. ft - 36.1 sq. ft = 

and windows is 72.2 sq. ft 885.9 sq. ft 885.9 + 9 = 98.4 sq. yd. 
Deduct half this area, 36.1 98.4 x » .37 = » 36.41, Am. 

sq. ft., from 922 sq. ft; 

divide the remainder, 885.9 sq. ft., by 9, to reduce it to square yards ; 
multiply 9.37 by the result, 98.4, and the answer is 936.41. 

2. A room is 20 ft. 6 in. long, 16 ft. 8 in. wide, 10 ft. 
1 in. high. How many yards of plastering are there in it, 
deducting a fireplace 6 ft. 8 in. by 4 ft. 2 in., a door 7 ft. 
by 4 ft. 2 in., and two windows, each 6 ft. by 8 ft. 8 in. ? 

108 sq. yd. 8 sq. ft. 6 sq. in. 

3. At 10/^ a square yard, how much will it cost to paint 
both sides of a partition 15 ft. 6 in. long, 12 ft. 6 in. high ? 

$4.81. 
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4. How much will it cost to pave a rectangular court 
21 yd. long and 16 yd. wide, in which a foot path, 5 ft. 
wide, runs the whole length, the path being paved with 
flags, at 36^ per square yard, and the rest with bricks, at 
24? per square yard ? $ 79.80. 

5. A house has three tiers of windows, seven in a tier. 
The height of the first tier is 6 ft. 11 in. ; of the second, 
6 ft. 4 in. ; of the third, 4 ft. 8 in. ; each window is 3 ft. 
6 in. wide. How much will the glazing cost, at 16^ per 
square foot? 164.68, 

6. At 7f^ a square yard for each coat, what is the cost of 
painting with two coats of paint the walls and ceiling of a 
room 18 ft. long, 14 ft. wide, and 9 ft. high ? 112.88. 

7. A floor is 36 ft. 3 in. long, 16 ft. 6 in. wide. How 
much will it cost to lay it, at f 3 a square ? $ 17.97. 

ROOFING 

E. Shingling and slating are usually estimated by the 
square (loo ft.). Shingles average 4 in. in width, and are 
usually laid 4 in., 4 J in., or 5 in., to the weather. They are 
put up in bundles of 250 each. Tinning is estimated by 
the square foot. 

1. If shingles are laid 4 in. to the weather, how many 
square feet will 6 bundles cover? 166| sq. ft. 

2. If shingles are laid 4J in. to the weather, how many 
square feet will 10 bundles cover? 312 J sq. ft. 

3. Find the cost of tinning the roof of a porch 35 feet 
long and 8 ft. wide, at 7 ^ a square foot. $19.60. 

4. Find the cost of slating a roof 50 ft. long, each side 
of which is 20 ft. wide, at $ 12.75 per square. $ 255. 

5. At $3.50 per square, find the cost of a roof 40 ft. long, 
the rafters on each side being 18 ft. 6 in. long? $51.80. 



196 PRACTICAL MEASUREMENTS 

MASONS' AND BRICKLAYERS' WORK 

F. Stone masonry is usually measured by the perch^ 16J 
ft. long, IJ ft. wide, and 1 ft. thick, or 24| cu. ft. (§ 70). 
Bricklaying is measured by the 1000 bricks. 

Note. — In some places masozuy is reckoned by the cubic foot. 

1. What is the cost of a stone wall 63 ft. 6 in. long, 12 
ft. 6 in. high, 2 ft. thick, at $ 2.25 a perch ? $ 121.59. 

2. How many bricks are there in a wall 48 ft. 4 in. long, 
16 ft. 6 in. high, 1 ft. 6 in. thick, allowing 20 bricks to 
the cubic foot ? 23925. 

3. How many bricks, each 8 in. long, 4 in. wide, 2.25 
in, thick, will be required for a wall 120 ft. long, 8 ft. 
high, and 1 ft. 6 in. thick ? 34560. 

4. Find the cost of building a wall 240 ft. long, 6 ft. 
high, 3 ft. thick, at $ 3.25 per 1000, each brick being 9 
in. long, 4 in. wide, and 2 in. thick. $336.96. 

LUlfBER 

BOARD MBA8URB 

G. Board measure is used in measuring all lumber which' 
is sawed into boards, planks, etc. 

A foot, board measure, is 1 foot long, 1 foot wide, and 
1 inch thick. Hence 12 board feet make 1 cubic foot. 

Therefore, to find the number of feet in a board, we have 
the following rule : 

Rule. — 1. Find the surface of the board in square feet 
2. Multiply the surface by the thickness in inches. 

1. How many board feet are there in a three-inch board 
16 ft. long and 1 ft. 3 in. wide ? 

Solution. ~ 16 x 1} x 3 = 60. 60 board feet 
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2. How many board feet are there in an inch board 16 
ft. long and 15 in. wide. 20 ft. 

3. How many board feet are there in a two-inch plank 
12 ft. 6 in. long and 2 ft. 3 in. wide ? 66J ft. 

4. How many board feet are there in a piece of scant- 
ling 15 ft. long, 4 in. wide, and 3 in. thick ? 15 ft. 

5. How many feet of inch boards will a stick of timber 
12 ft. long and 2 ft. square make ? 576 ft. 

6. How many board feet are there in 2 joists 17 ft. long, 

11 in. wide, and 3 in. thick? 93 J^ ft. 

7. How many board feet are there in a three-inch board, 
18 ft. long, and 8 in. wide at one end, and 10 in. at the 
other? 

Solution. — (8 in. + 10 in.) -r- 2 = 9 in. or { ft. average width. 
18 X f X 3 = ip = 40J board feet. Ans, 

8. How many board feet are there in an inch board, 

12 ft. 6 in. long, 1 ft. 3 in, wide at one end, and 11 in, 
wide at the other end? 13 J| ft. 

9. How many board feet are there in a stick of timber 
36 ft. long, 10 in. thick, 12 in. wide at one end, and 9 in. 
wide at the other ? 315 ft. 

USASURBMBNT OF LOGS 

H. There are as many board feet in a log as in the 
largest piece of timber that can be sawed from it. A log 

12 feet 




4 board feet 

1 ft* long therefore contains -^^ as many board feet as there 
are square inches on its smaller squared end. 
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Note. — When the log is sawed into boards | must be deducted for 
waste. 

1. Find the number of feet of lumber in a log 8 ft. long, 
if the smaller squared end contains 24 square inches. 

OPERATION 

A X 24 X 8 = 16 feet of lumber. Ans. 

2. How many board feet can be sawed from a log 18 ft, 
long, if the smaller squared end contains 50 square inches ? 

OPERATION 

A X 60 X 18 = 75 feet; 75 - (J of 75) = 60 board feet Ans. 

3. How many feet of lumber are there in a board 
12 ft. long, if the smaller squared end contains 4 square 
inches ? 4 feet. 

4. How many board feet can be sawed from a log 20 
ft. long, whose smaller squared end contains 18 square 
inches ? 24 board feet. 

5. How many board feet can be sawed from a log 40 
ft. long, whose smaller squared end contains 144 square 
inches ? 384 board feet. 

Wood is usually cut for marketing into 4 feet sticks. 
Two lengths of such wood piled 4 ft. high and 4 ft. wide 
make a cord or 128 cu. ft. (2 x 4 x 4 x 4 = 128). 16 cu. ft. 
or ^ of a cord is a cord foot. 

6. At $ 4 per cord what is the cost of a load of wood 
measuring 4 ft. by 4 ft. by 2 ft. ? $ 1. 

7. Find the cost at $3.50 per cord of a load of wood 
measuring 12 ft. by 6 ft. by 4 ft. $ 7. 87 J. 

Laths are 4 ft. long, 1^ in. wide, and are laid | in. apart 
at the sides, and close together at the ends. They 
are put up in bundles of 60 each. Clapboards are usu- 
ally cut 6 in. wide, and are put up in bundles o{ 26 
each. 
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8. How many bundles of laths will be required for a 
ceiling 16. ft. by 16 ft.? 8 bundles. 

9. How many square yards will be laid by two bundles 
of 50 laths each ? 6\i sq. yd. 

10. How many clapboards 12 ft. long laid 5 in, to the 
weather will be required to cover 140 sq. ft. ? 

28 clapboards. 

CAPACITY OF BINS, CISTERNS, ETC. 
I. There are 2160.4 cubic inches in a bushel (§ 61) and 
231 cubic inches in a gallon (§ 64), 
To find the number of bushels : 
Rule. — Divide the volume in cubic inches by 2160.4. 
To find the number of gallons : 
Rule. — Divide the volume in cvhic inchcB by 231. 

1. How many bushels are there in a bin 16 ft. long, 6 ft. 
wide, and 4 ft. deep ? 241 + bu. 

2. How many gallons are there in a trough 10 ft. long, 
6 ft. wide, and 4 ft. deep ? 1496 + gal. 

3. How high must a bin 6 feet square be made to con* 
tain 100 bushels ? 4.98 ft. 

4. How many bushels can be put in a bin 11 ft. long^ 
4 ft. wide, and 6 ft. deep ? 176.78 bu, 

5. How many gallons will a tank hold that is 4 ft. by 
6 ft., and 6 ft. deep ? 897.66 gaL 

Note. — A bushel equals nearly IJ cu. ft., therefore, J the number 
of cubic feet will give the approximate number of bushels. 7§ gal. are 
allowed in practice for 1 cu. ft., therefore, 7J times the number of cubic 
feet will give the approximate number of gallons. 

6. Find approximately how many bushels can be put 
into a bin 10 ft. long, 6 ft. wide, and 6 ft. deep. 200 bu. 

7. Find approximately the number of gallons a tank will 
hold that is 14 ft. long, 4 ft. wide, and 2 ft. deep. 840 gal. 
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162. Any per cent of a number is so many hundredths 
of it. 

Thus, 1 per cent of a number is j^ of it, 2 per cent is y^, etc. 
Note. — Per cent is from the Latin per centum^ by the hundred. 

The sign of per cent is %, read per cent. 
Thus, 5 % is TQdAJive per cent. 

The following expressions are equivalent : 



One per cent, 


1%, 


is 


Tk 


or .01 


Two per cent, 


2%, 


is 


loff = A> 


or .02 


Three per cent, 


3%, 


is 


rfr 


or .08 


Four per cent. 


4%, 


is 


itjs ~ A> 


or .04 


Five per cent^ 


5%, 


is 


ifc = A> 


or .05 


Six per cent, 


6%, 


is 


T»TJ = A, 


or .06 



Note. — Per cent which is expressed as a mixed number, may be 
reduced to equivalent expressions as follows; 4}% = .045. Or 4^% 

= ^ = J -4- 100 = -^ . 
100 ' 200 

ExpreBB thefollomng aB common fractiouB and aB dedmalB: 



1. 


10%. 


■^ and 


.10. 


7. 


6i%. 


tV and 


.0626. 


2. 


15%. 


is and 


.15. 


8. 


12^%. 


\ and 


.125. 


8. 


20%. 


\ and 


.20. 


9. 


18^%. 


A and 


.1875. 


4. 


30%. 


A a°<i 


.30. 


10. 


37^%. 


1 and 


.875. 


S. 


50%. 


J and 


.60. 


U. 


66^%. 


1% and 


.5626. 


6. 


^%^ 


is and 


.025. 


12. 


87|%. 


i and 


.875. 



Note. — Common fractions may be reduced to hundredths by 
f 106, and then read as per cent. Thus \ =. .16} or 16}%. 

200 
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How many per cent are equivalent to tJiefoUomng fractions f 

1. A- 8%. 6. {. 25%. 

2. ^. 12%. 7. f 40%. 

3. ^. 16%. 8. |. 76%. 



4. ^. 8J%. 9. J. oo$7^. 

5. ^. 8^%. 10. ^. 43|%. 

The per cent equivalents of the following fractions 
should be committed to memory (see § 122) : 

} = 50% J = 20% « = 83}% i = 87i% 

J = 33}% J = 40% ^ = 14?% } = 11J% 

f=66f% 1 = 60% J = 12i% A = 9A% 

i = 25% 1 = 80% ♦ = 87i% A = 8}% 

i = 75% i = 16}% | = 62i% A = 6i% 

Note. — When any of the per cents in the above table appear in a 
problem, it will usually be found easier to change the per cent to its 
fractional equivalent, and solve by the rule for fractions which applies 
to the case. 

163. Percentage embraces the various operations with 
per cent. 

In percentage three quantities are considered. (1) the 
base^ (2) the rate^ and (3) the percentage. 

The base is the number upon which the per cent is 
estimated. 

The rate is the per cent when expressed as a common 
fraction or as a decimal. 

. The percentage is the result of taking the per cent of 
the base. 

Any two of these quantities being given, the third may 
be found. There are four cases. 
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CA8B I 

164. Given the base and the rate, to find the percentage : 

1. What is 259b of 32? 

OPRRATIOK 

Solution. — 25 % is } (§ 162). J of 32 is 8. 25% = J 

2. What is 79b of 162? 

OPERATION 

Solution. — 7 % is .07 (§ 162). Multiplying 162 by 162 

.07, the result is 11.34. xfl 

Hii 

Rule. — Multiply the base by the rate ; the prod/act mil be 
the percentage. 

Note. — Whether the rate should be expressed as a common frao- 
tion, or as a decimal, niust be a matter of judgment. That form of 
expression is best which is simplest or most convenient in the given 
example. 

What is: 

3. I9()0f278? 2.78. 13. Sjfeof 11? .88. 

4. 29()ofl80? 3.6. 14. 8i9()of384? 32. 

5. 39b of 97? 2.91. 15. 109b of 57? 5.7. 

6. 3j9bofl65? 6.5. 16. 12^9bof292? 36.6. 

7. 3|9bof240? 9. 17. 1596 of 95? 14.26. 

8. 49b of 140? 6.6. 18. 179b of 53.4? 9.078. 

9. 59b of 118? 6.9. 19. 18|9bofll.2? 2.1. 

10. 5j9bofl50? 8. 20. 209b of 9.85? 1.97. 

11. 6^6 of 250? 15. 21. 259b of 43? 10.76. 

12. 6f9bof450? 30. 22. 33^96 of 6.93? 2.31. 
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23. 


45jbof5.7? 


2.666. 


27. ^<jhoiUi7 


.68. 


24. 


50Jb of 38.76? 


19.376. 


2a 126jbof86? 


46. 


25. 


iJk of 466 ? 


2.28. 


29. 2089b of 650? 


1862. 


26. 


|9bof464? 


1.74. 


30. 460^ of 12? 


64. 



GASB n 

165. Given the base and the percentage, to find the rate : 

1. What per cent of 8 is 2 ? 

OPBRATIOV 

Solution. — 2 is i of 8 (§120). J is 25%. | = j 

i=25% 

2. What per cent of 66 is 8.5 ? 

OPERATION 

Solution. — Dividing 3.5 by 56 (§ 120), the 
result is .0625. .0625 is 61%. 3.5 + 66 = .0625 

* .0625 = 6i% 

Explanation. — One per cent of 66 is .56 ; 8.5 is as many per .cent 
as .56 is contained times in 3.6. 

Rule. — Divide the percentage hy the hose; the quotient 
wUl he the rate. 



Wh 


at per cent of: 










3. 


16 is 3? 


20%. 


11. 


248 is 8.505? 


3i%. 


4. 


50 is 6? 


12%. 


12. 


2 is .002? 


■^%. 


9. 


75 is 4.6? 


6%. 


13. 


3632 is 13.245? |%. 


6. 


9i83? 


33J%. 


14. 


ii«^? 


16%. 


7. 


25 is .25? 


1%. 


16. 


fi«tV? 


20%. 


& 


142.6 is 7.13? 


5%. 


16. 


Hi«F 


87J%. 


9. 


9 is 9? 


100%. 


17. 


llf isSJ? 


46%. 


10. 


9 is 18.5? 


160%. 


18. 


67^ is lOjf ? 


18|%. 
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CA8B m 

1G& Given the rate and the percentage, to find the base : 

1. 15 is 25% of what number ? 

OPERATXOlf 

Solution.— 25% is J (§ 162). Since 15 is } of 

aome number, the number is 4 x 15 = 60, (See § 121.) , ^ ? ~ * 

^ ' 15 X 4 = 60 

2. 4.93 is 17% of what number? 

Solution. — 17% is .17 (§ 162). Since some operation 
number multiplied by .17 gives the product 4.93, 17% = .17 

the number is 4.93 divided by .17 or 29. (See § 121.) 4.93 + .17 = 29 

Rule. — Divide the percentage by the rate; the quotient 
will be the base. 

3. 60 is 20% of what number? 800. 

4. 90 is 75% of what number ? 12C 

5. 85 is 125% of what number? 68. 

6. 7.13 is 23% of what number? 31. 

7. 20.23 is 34% of what number? 69.5. 

8. 28.5 is 47% of what number? 50. 

9. 45 is 1^% of what number? 8000. 

10. 2.25 is 12^% of what number? 18. 

11. f is 250% of what number? ^. 

12. 14f is 16|% of what number? 85f. 

CASB IV 

167 Given the rate and the sum or the difference of 
the base and percentage, to find the base: 

1. A number, plus 35% of itself, equals 675. What is 
the number ? 

Solution. — 35 % is .35. The number plus .35 operation 

of itself equals 1.35 of it ; then, 1.35 of the number 85% = .35 

18 675, and the number itself is 676 divided by 1.35, 1 + .35 = 1.35 

or 500. 675 -*- 1.35 = 500 
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2. A number, minus 5% of itself, equals 67. What is 
the number ? 

OPERATION 

Solution. — 5 % is ^. The number minus ^ lo x — u 
of itself equals JJ of it ; then, H of the number is f§ - i» - w 
57, ^ of it is 3, and the number is 20 x 3 = 60. s* oa 

^x=^ = 60 
1 ff 

Rule. — Divide the 9um by 1 plus the rate^ or divide the 
difference hy 1 minus the rate ; the quotient will be the base. 

3. 721 is 3% greater than a certain number. What is 
the number ? 700. 

4. 68 is 66% less than what number? 200. 

5. What number, increased by 25% of itself, amounts 
to 2125? 1700. 

6. What number, diminished by 6% of itself, is equal 
to 7.52 ? 8. 

7. 8250 is 37 J% greater than what number? 6000. 

8. What fraction, less 10% of itself, equals |? ^. 

9. 6.6 is 20% more than what number? 5.5. 

168. Formulas for the four cases of Percentage: 

Let b represent the bUse, r the rate, and p the percent- 
age. Then, 

Case I. b X r = p. 

Case 11. p -i- b = r. 

Case III. p -^r ^b. 

Case IV. \±P = b. *-^ = J. 
1 -h r 1 — r 
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MisceUaneotts Examples 



169. 1. I had 9 800 in bank and drew out 86% of it. 
How much had I left ? $ 512. 

2. A man had $300. After he had spent $225, what 
per cent had he left ? 25%. 

3. A merchant withdrew 40% of his deposits, leaving 
$ 8000 in the bank. What amount did he withdraw ? 

$2000. 

4. A grain dealer sold corn for 56 /^ a bushel, which 
was 40 per cent more than it cost him. What was the 
cost per bushel ? 40 ^. 

5. A man sold a horse for $175, which was 12 J % less 
than the horse cost. How much did the horse cost ? 

$200. 

6. A grocer bought 4 sacks of coffee of 75 pounds 
each ; 12^% was lost by waste. How much was the re- 
mainder worth at 35 cents per pound ? $ 91.87^. 

7. A man owed $ 500 ; he paid $ 425. What per 
cent of the debt remained unpaid? 15%, 

8. A speculator invested 75% of his estate in bonds, 
and the remainder of it, amounting to $5000, in real 
estate. How much did he invest in bonds ? $ 15000. 

9. A farmer owned a farm of 250 A. 86 sq. rd., which 
was 12^% more than his neighbor owned. How much 
land did his neighbor own ? 222 A. 112 sq. rd. 

10. A flock of 160 sheep increased 85% in one year. 
How many were then in the flock ? 216. 

11. A miller takes for toll 6 qt. from every 5 bu. of 
wheat ground. What per cent does he take ? 3|%. 

12. A farmer owning 45% of a tract of land sold 540 
acres, which was 60% of what he owned. How many 
acres were there in the tract ? 2000 A. 
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13. If a man gained 7% by selling some goods for 
$ 371.29, what wajs the cost of the goods ? $ 347. 

14. A's salary is $800 a year ; he spends 18% of it for 
rent, 15% for clothing, 23% for provisions, and 12% for 
sundries. How much does he save annually ? $ 256. 

15. A pupil at an examination answered 17 of the 20 
questions correctly. What per cent did he get ? 85%. 

.16. 2 bu. 3 pk. are 33 J % of what quantity? 

8 bu. 1 pk. 

17. The number of pupils attending school on a certain 
day was 37 ; this was 7^% less than the number enrolled. 
How many were enrolled ? 40. 

IS. The five-cent piece weighs 5 grams, of which 1.25* 
are nickel and the remainder copper. What is the per 
cent of copper ? 75 % . 

19. A man sold a horse for f 150, which was 25% more 
than it cost him. If he had sold the horse for $200, how 
many per cent would it have been more than it cost him ? 

66§%. 

20. Mr. Crane, who had $10000 in bank, drew out first 
20%, then 25% of the remainder, and then deposited 5% 
of what he had drawn out altogether. How much had he 
then in the bank ? $6200. 

21. At 6 A.M. a man started on a trip of 280 miles in a 
train running 35 miles an hour. What per cent of the 
distance had he covered by 9 a.m. ? 37^%. 

22. An automobile was sold for $2560, which was 25% 
more than the cost. Find the cost. $2048. 

23. The product of two numbers is 12000, and the first 
factor is 200. What per cent of the first is the second ? 

30%, 
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24. If an ordinary telegraphic dispatch to a newspaper 
costs $49.62, and the same message costs only 87 J ^ as 
much by wireless telegraphy, what is the cost of the latter 
transmission ? $43.33 

25. In a spelling match John spelled correctly 265 out 
of 275 words. What per cent of the words did he mis- 
spell ? What per cent did he spell correctly ? 

3+9E,; 96+5fc. 

26. A piece of cloth is 48 yards long. If it shrinks 
&J^ in sponging, what will be its length after it is 
sponged ? 45 yd. 

27. By the eruption of Mt. Pel^r^ in the island of Mar- 
tinique, a man who owned property in St. Pierre lost 
$16600, which was 16|^ of his entire fortune. Find the 
amount of his fortune before and after the loss. 

$99000 before loss, $82500 after loss. 

28. What number increased by 14^^ of itself equals 
16088 ? 14077. 

29. What number decreased by 14^^ of itself equals 
3648 ? 4256. 

30. After spending 12 J ^ of the money in his purse a 
man found that he had $1407 left. How much had he 
at first? $1608. 

31. In 1902 the population of a city was 14280, which 
was 16| ^ more than the population in 1892. What was 
the population in 1892 ? 12240. 

APPLICATIONS OF PERCENTAGE 

170. The applications of percentage may be divided 
into two classes : (1) Those without the element of time ; 
(2) those with the element of time. 
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The most important applications of the first class are 
Mercantile Transactions and Stock Transactions. ^ 

The most important applications of the second class are 
Interest and Discount. 

Percentage enters to a greater or less extent into the 
calculations of Uxchange^ Insurance^ Taxes^ etc. 

The principles of percentage apply directly to applica- 
tions of the first class in accordance with the following 
general rule : 

Rule. — 1. Ascertain the quantities which correspond to 
hase^ percentage^ and their sum or their difference. 

2. Note the quantities given and the quantities required. 

3. Apply the proper case of percentage to the given 
example. 

MERCANTILE TRANSACTIONS 

171. Mercantile transactions relate to the purchase and 
sale of merchandise. 

Price is the value of anything in money. 

Merchandise is bought and sold at wholesale and at retaU 
prices. 

The wholesale price is the price of merchandise in large 
quantities. 

The retail price is the price of merchandise in small 
quantities. 

Note. — Wholesale merchants buy and sell merchandise at whole- 
sale prices. Retail dealers distribute merchandise of every description 
to the users or consumers of it at retail prices. 

The chief mercantile transactions involving an applica- 
tion of percentage are (1) Commission^ (2) Trade Discount^ 
sudi (3) Profit and Loss. 

rat's mod. pbact. ar. — 14 
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Note. — Wholesale merchants buy and «ell merchandise largely 
through agents, who receive salaries or a commission for their services. 
Buyers at wholesale are sometimes allowed discounts upon their pur- 
chases. Merchants usually make a profit or suffer a loss in their 
transactions. 

COMMISSION 

172. An agent is a person intrusted with the business 
of another. 

Note. — The person who employs the agent, in reference to him, is 
called the principal. 

A commission merchant buys and sells merchandise for 
another. 

Note. — The person to whom merchandise is sent to be sold is 
termed the consignee ; the person who sends it is termed the consignor ; 
while the merchandise itself is called a consignment. 

The commission is the sum paid an agent for transacting 
business. 

The charges are expenses incurred by an agent in trans- 
acting business. 

The net proceeds is the sum remaining after deducting 
the commission and charges. 

The value of the materials in the business transacted is 
the hase; the commission is the percentage; and the net 
proceeds is the hose less the percentage. 

1. An agent whose commission is 5% receives how much 
upon a sale of goods amounting to $ 240 ? $ 12. 

2. An auctioneer received $11.50 for selling a lot of 
goods amounting to i460. What per cent commission 
did he receive? 2|%. 

3. At a commission of 2J% a commission merchant re- 
ceived $8.12^ for selling 25 barrels of molasses. For how 
much per barrel did he sell the molasses ? $ 13. 
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4. An agent sent his employer a bill for $210, which 
included the goods he purchased and his commission of 
6%. What sum did he expend for goods ? $200. 

5. What are the net proceeds on a sale of goods amount- 
ing to $180, at 4% commission ? $172.80. 

6. A lawyer received $11.25 for collecting a debt. His 
commission being 5%, what was the amount of the debt ? 

$225. 

7. An agent receives $1323.54 in settlement of a biU 
for goods purchased and commission at 8%. What is his 
commission ? $ 98. 04. 

8. A commission merchant whose commission is 3% 
sells 250 bbl. pork, at $15 per barrel; 350 bbl. flour, at 
$3.50 per barrel ; and 100 bbl. apples, at $3.64 per barrel. 
What sum does he remit the owner? $5178.83. 

TRADE DISCOUNT 

173. Merchandise may be sold at a net price or at a dis- 
eount from published list or regular price. 

A list or regular price is an established price fixed by 
the seller as a basis upon which to calculate discounts. 

A net price is a fixed price from which no discount is 
allowed, or it is the list price less the discounts. 

The discount is the deduction from the list or regular 
price. 

The discount is expressed as so many per cent (j^ or as 
80 many off. 

Thus, 20 % off, or 20 off, means at a discount of 20 % from the price. 

There may be : 1st. A single discount, as 5% or 5 off. 
2d. Two or more successive discounts. 
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Thus, the expression 20 and 5 % ofiF means, first, a discount of 20 % 
from the price, and then a discount of 5 % from the remainder. The 
expression 25, 10, and 5 % off means three successive discounts. 

Note. — The per cent is sometimes expressed as a common frac- 
tion. Thus, J off means 12} % off ; J and 5 off means 33} and 5 off. 

The price of the seller is the base ; the sum of all the 
discounts is the percentage ; and the price of the buyer or 
price paid is the base less the percentage. 

1. A bill of goods amounted to $226.50 list. 20% oflf 
being allowed, how much was paid for the goods ? 

1180.40. 

2. A bill of articles amounted to $725.16. The pur- 
chaser being allowed J and 5 off, how much did he pay ? 

$469.27. 

3. On a bill of goods amounting to $500, what is the 
difference between a discount of 36% and three successive 
discounts of 20%, 10%, and 5% ? $17. 

4. Find a single discount equivalent to two successive 
discounts of 20% and 5% on $500. On any sum. 24%. 

Note. — 20 % + 5 % of 80 % will be the discount required. 

5. The list price of an article at three different stores is 
$1000. One store offers discounts of 20%, 10%, and 5%; 
the second store 5%, 10%, and 20%; and the third store 
10%, 20%, and 5%. Which is the best offer? 

No difference. 

6. I bought 100 dozo bindings at 60 ^ per dozen for 40, 
10, and 7J% off. How much did I pay for them ? 

$29.97. 

7. A retail dealer buys 10 dozen boxes of paper for $50 
list, and gets off 50, 10, and 10%, besides an additional 2% 
for cash. How much did he pay per dozen for the paper ? 

$1.98. 
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PROFIT AND LOSS 

174. The cost is the price paid for goods. 

The selling price is the price received for goods. 

Note. — The cost to the consumer is the selling price of the mer- 
chant, and the cost to the retail dealer is the selling price of the 
wholesale dealer. 

Goods are usually sold at a profit or at a loss. 

The profit is what the goods sell for more than they cost. 

The loss is what the goods sell for less than they cost. 

The cost is the base; the profit or the loss is the percent- 
age ; and the selling price is the sum or the difference of the 
base and percentage. 

1. A merchant's profit on a piece of cloth which cost 
$40 is 10%. For how much does he sell it ? $44. 

2. Ribbon that cost 6^ a yard is sold for 5/^ a yard. 
What is the per cent of loss ? 16 J%. 

3. A grocer, by retailing coffee at 27 cents per pound, 
gains 12 J%. What is the cost per pound ? 24/^. 

4. By selling a lot of goods at a loss of 4% the loss on 
the entire lot was $15.30. How much did the goods 
cost? $382.50. 

5. To make a profit of 37 J%, at what price must a dry 
goods merchant sell shawls that cost $8 ? $11. 

6. A bookseller sells a grammar for 90^ which costs 75^. 
What is his gain per cent ? 20%. 

7. What is the cost of tea which, when sold at 6J% 
profit, yields a profit of 5^ per pound ? 80^. 

8. A grocer sells flour at $4.75 per barrel, making a 
profit of 18| % . What is the cost ? $ 4. 
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9. I sold silk at $1.36 per yard, and lost 10%. At 
what price per yard should I have sold it to make a profit 
of 16|%? $1.75. 

10. A peddler bought a stock of goods for $ 874, and 
disposed of them at a profit of 25%. How much money 
did he make? $218.50. 

u. If a bookseller makes 25 ^ on a book that he sells 
for $ 1.75, what is his per cent of profit ? 16|%. 

12. A dealer sold two horses for $ 150 each ; on one he 
gained 25%, and on the other he lost 25%. How much 
did he lose by the transaction ? $ 20. 

13. A merchant reduced the price of a certain piece of 
cloth 5 ^ per yard, and thereby reduced his profit on the 
cloth from 10% to 8%. What was the cost of the cloth 
per yard? $2.50. 

14. A speculator bought 10000 bushels of corn, at 60 ^ 
per bushel. In a few days corn advanced in price, and 
he sold 7000 bushels, at 65 ^ per bushel. Corn then fell 
in price, and he disposed of the remainder at 55^ per 
bushel. What per cent profit did he get out of the 
transaction ? 3 J % . 

15. A speculator in real estate sold a house and lot for 
$12000, thereby gaining 33 J % on the cost. He then 
invested the $12000 in city lots, which he was obliged 
to sell at a loss of 33J%. How much did he lose by the 
two transactions ? $ 1000. 

Miscellaneotts Examples 

17& 1. A bookseller purchases books from the pub- 
lisher at 20% off the list price. If he retails them at the 
list price, what will be his per cent of profit ? 25%. 



STOCKS AND BONDS 216 

2. A grocer bought 5 half chests of tea of 74 lb. each, 
at 45^ per pound, at 2% off for cash. If he retails it at 
12^% advance, what will be his profit ? 9 20.12. 

3. I bought 5 cases of men's boots, containing 12 pairs 
each, for 1 45 per case, 5% off for cash; I retailed them 
at $4.25 per pair. What was my profit? f 41.25. 

4. I sold a case of hats containing 3 dozen, on which I 
had received a discount of 10%, and made a profit of 
12 J % or 37^^ on each hat. What was the wholesale 
merchant's price per case? $120. 

5. A merchant buys 100 packages of pins, of 12 papers 
each, for II per package, 60, 5, and 6% off ; if he retails 
them so as to make a profit of 123.90, for how much a paper 
will he sell them ? 5 ^. 

6. A contractor bought 80 horses for government, at 
$125 apiece; the agent's commission was such that the 
horses cost the government $ 10250. What per cent was 
the commission ? 2^%. 

7. A dealer in notions buys 60 gross shoestrings, at 70 ^ 
per gross, list, for 50, 10, and 5% off. If he sells them at 
20, 10, and 5% off list, what will be his profit ? $ 10.77. 

8. A man bought 50 gross of buttons for 25, 10, and 
5% off, and disposed of the lot for $35.91, at a profit of 
12%. What was the list price of the buttons per gross? 

$1. 
STOCKS AND BONDS 

176. A stock company is an association of individuals 
under the laws of a state, for the purpose of transacting 
business. 

The stock is the capital invested in the business. It is 
divided into a number of equal transferable parts called 
shares. A share is usually $100. 
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Notes. — 1. The capital of banks, of railroad, insurance, tele- 
graph and other companies is held in this way. 

2. A share is sometimes 950 or some other number, but stocks are 
quoted, in the New York market, invariably as 9100 to the share. 
In the examples in this book, unless otherwise specified, all shares 
are to be considered as 9100 sharea 

The stockholders are the owners of the stock. 
A bond is a written promise, under seal, to pay a certain 
sum of money at a specified time. 

Notes. — 1. Bonds are the notes of the government and of the 
various corporate bodies which are allowed to issue them ; usually 
they bear a given rate of interest and are payable within a specified 
time. 

2. They are named by giving the name of the corporation, the 
rate of interest they bear, and sometimes the date at which they 
become due. Thus, Baltimore and Ohio 3i's are bonds of the Balti- 
more and Ohio Railroad Co. yielding 3J% interest U.S. 4's 1907 
are United States bonds bearing 4% interest and due in 1907. 

3. Coupon bonds have certificates of interest attached to them, 
which are torn off and coUected as the interest becomes due. 

177. The par value of stocks and bonds is the value 
given on their face. The market value is the sum for 
which they sell at a given time. 

Stock is at par when it sells for its par value ; above par, 
or at a premium, when it sells for more than its par value; 
and below par, or at a discount, when it sells for less than 
its par value. 

The market value or selling price of stocks varies from day to day, 
and is ascertained by consulting the stock quotations in the newspapers. 
Stocks are quoted in the papers as being at 34, 80, 108, etc. ; and this 
means that a share, the par value of which is 9 100, can be bought foi 
9M, $80, 9 108, etc.; or that 81 worth of the stock will cost $.34, 
9 .80, 9 1.08. In the first two cases the stock is at a discount, and in tiie 
third at a premium. 
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178. A stock broker is a person who buys and sells stocks 
or bonds as the agent of another. His commission, called 
brokerage, is always calculated on the par yalue of the stock. 

Note. — Brokerage in New York is usually J %. Elsewhere it may 
be as high as ^ %. 

179. A dividend is a sum of money paid to the stock- 
holders, in proportion to their shares, from the profits of 
the business, and an assessment is a sum paid by the stock- 
holders, in proportion to their shares, to meet the necessary 
expenses or losses of the business. 

180. The par value is the lase; brokerage, premium, 
discount, dividends, and assessments are each a percentage; 
the market value is the amount or difference, 

1. A broker bought for me 75 shares New York Cen- 
tral stock. What was the brokerage at ^^ ? $18.75. 

2. The brokerage for buying 50 shares of Union Pacific 
stock was $6.25. What was the per cent? \Jo. 

3. At ^56 brokerage a broker received $10 for making 
an investment in bank stock. How many shares did he 
buy? 40. 

4. A broker buys 17 shares United States Steel Com- 
pany stock. What is his brokerage at |^ ? $4.25. 

5. The brokerage on 95 shares of Metropolitan Street 
Railway stock is $11. 87 J. What is the per cent ? \Jo. 

6. A broker received $9.50, or a brokerage of \% for 
buying Union Pacific stock. How many shares did he 
purchase ? 38. 

7. A mining company declares a dividend of 15 56. 
How much does Mr. Jones receive who owns 80 shares 
of stock? $1200. 
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8. I own 85 shares of bank stock. If the bank declares 
a dividend of 4%, how much shall I receive? $140. 

9. A man pays an assessment of 7|^%, or $300, on his 
insurance stock. How many shares does h6 own ? 40. 

10. A man owns 60 shares of railroad stock. If the 
company declares a dividend of 5%, payable in stock, 
how much stock will he then own ? 63 shares. 

11. A gas company has a capital stock of $160000. Its 
gross earnings are $15700, and its expenses $4500 annu- 
ally. What per cent can it pay the stockholders ? 7%. 

12. What wiU be the cost of 150 shares ($50 each) of 
a stock at 139|, brokerage {%? $10500, 

13. I bought 80 shares of American sugar, at 110, 
brokerage ^%. How much did it cost me ? $8810. 

14. My broker sells 50 shares of Denver and Rio 
Grande, brokerage ^%? He remits me $2475. At what 
price did the stock sell ? 49|. 

15. What will be the cost of 25 Union Pacific 4's at 
106J, brokerage |%? $2659.376, 

16. I paid $1560 for Colorado Southern at 19 J, broker- 
age ^%. How many shares did I buy ? 80. 

17. How many shares of railroad stock at 104J, broker- 
age J%, can be purchased for $4200 ? 40. 

18. If I buy on one day 100 shares Mexican Central at 
26|, and sell them next day at 30}, brokerage ^% for 
buying and selling, how much do I gain ? $300. 

19. If I buy 100 shares of Iowa Central at 46{, and sell 
at 32 J, brokerage J%, how much do I lose ? $1500. 

20. If I invest $39900 in 6% bonds at par, what will 
be my income ? $2394. 
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21. If I invest $39900 in 6% bonds at 105, what will 
bemyinoome? $2280- 

22. If I invest $89900 in 6% bonds at 95, what wiU be 
my income? $2520. 

23. How many shares of stock bought at 95^ and sold 
at 106, brokerage J% on each transaction, will yield a 
profit of $925? 100. 

24. What must be paid for 6% bonds to realize an 
income of 8% V 75. 

25. If I pay 87 J for railroad bonds that yield an annual 
income of 7%, what per cent do I get on my invest- 
ment ? 8%. 

26. What could I afford to pay for bonds yielding an 
annual income of 7% to invest my money so as to realize 
6%? 116§. 

27. If I buy 5% bonds at 115, what income do I make 
on the investment ? 4^%. 

28. How much must I pay for 5% bonds that the invest- 
ment may yield 6% income? 83 J. 

29. How much must I pay for Union Pacific 4*s that 
the investment may yield S^J ? 80. 

30. If I invest $4200 in 6% bonds at 105, what will be 
the rate of income on my investment ? 5f %. 

31. What sum must be invested in 5% bonds at 98|, 
brokerage ^%, to secure an annual income of $3720 ? 

$73656. 

32. What rate of income does stock paying 6% dividend 
yield if bought at 58 ? 10|f %. 

33. What rate of income will a 6% bond bought at 110 
yield? 5^%. 

34. What must I pay for Baltimore and Ohio 3J's to 
yield an income of 6% on the investment? 58 J. 
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181. Interest is money paid for the use of money. 
Note. — The interest is paid by the borrower to the lender. 

The principal is the money for the use of which interest 
is paid. 

The kmount is the sum of the principal and interest. 

A note or a promissory note is a written promise to pay 
a certain sum of money >on demand or at a specified time. 

Note. — The borrower always gives the lender his note for the 
money. The following is a common form : 

$500.00. Dayton, O., June 16, 1908. 

One year after date I promise to pay Charles Thomas, 
or order, five hundred dollars, with interest at 6%, for 
value received. James Q. Dean. 

Note. — When a note is made to draw interest from date, the words 
"from date** are frequently inserted after the word "interest." 

The faee of the note or the sum promised to be paid is 
the principal. 

Legal interest is interest at a per cent that is allowed by 
law. 

Note. — When no rate of interest is mentioned, the legal rate, 
varying in different states from 5% to 8%, may be coUected. In some 
states any interest may be collected if it is mentioned in the note ; 
but in other states a limit is established, any excess over which is 
illegal. 
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SIMPLE INTEREST 

182. 1. Simple interest is interest on the principal only. 

Note. — Simple interest is not due and cannot be collected till the 
principal is due, unless so specified in the note. 

2. In simple interest four quantities are considered, 
(1) the principal, (2) the per cent, (8) the time, and (4) 
the interest. 

3. Any three of these quantities being given, the fourth 
may be found. There are jive cases. 

CASB I -^/ 

183. Given the principal, the time, and the per cent, to 
find the interest: 

1. Find the interest of 125 for 4 yr., at 6%. 

Solution. — For 1 yr. the interest is operation 

6% of ^25, or •l.SO. For 4 yr. it is ^25 «25 

4 X ^1.50, or ^6.00. .06 .24 

Or 

For 1 yr. the interest is 6% of the prin- * - ^ 

cipal. For 4 yr. it is 4 x 6%, or 24% of 

the principal. 24%of«25 = «6. •6.G0^n*. »6.00 .4n*. 

2. Find the interest of $630 for 3 yr. 6 mo., at 5%. 

OPERATION 
• 630 

.05 

Solution. — The interest for 1 yr. is 5% of $630, 8150 

or $-31.50. 3 yr. 6 mo. = 3i yr. The inter&st for 

3i yr. is 31 x $31.50, or $110.25. 



3J 

1575 
9450 

$110.25 
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3. Find the interest of $240 for 1 jr. 9 mo., at 6^. 

OPERATION 

9240 

.06 

Solution. — The interest of 9240 for 1 yr., at 1440 

6 % = 914.40. 1 yr. 9 mo. = 1} yr. li x 914.40 = 

925.20, the interest for 1 yr. 9 ma 



1* 



1080 
1440 

925.20 

4. Find the interest of $360 for 8 yr. 6 mo. 20 da., 
at 6%. 

• OPERATION 

9360 
.05 



SoLUTiON.-The interest of 9860 for ^^g^ ^ j^^ ^^^ ^ 

1 yr., at 5% = 918. 3 yr. 6 mo. 20 da. = 3. "^ 

8 yr. 200 da. = 3J yr. 3Jx918 = 964, 5 

the interest for 3 yr. 6 mo. 20 da. ^^ 

54 

964 = Int. for 3 yr. § 
mo. 20 da. 

5. Find the amount of $630 for 3 yr. 6 mo., at 5%. 

Solution. — The interest of 9630 for 3 yr. operation 

6 mo., at 5%, is 9110.25 (Ex. 2) ; the amount is 9530 + 9110.25 = 
9630 + 9110.25, or 9740.25. 9740.25 

Note. — In computing interest it is customary to regard 30 days 
as 1 month, and 360 days as 1 year. 

Rule. — 1. To find the interest^ multiply the principal 
hy the rat^^ and multiply the product by the time expressed 
in years. 

2. To find the amount, add the principal and tKe interest. 
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Mnd the interest of: 

6. $65 for 4 yr., at 5%. 

7. $800 for 2 yr., at 6%. 

8. $276 for 3 yr., at 6%. 

9. $187.60 for 4 yr., at 5%. 

Find the amount of: 

10. $45 for 2 yr., at 8%. 

11. $80for4yr., at 7%. 

12. $287.16 for 2 yr., at 3|%. 

13. $74.76 for 5 yr., at 4%. 

14. $85.45 for 4 yr., at 6%. 

15. $325 for 8 yr., at 5f %. 

16. $129.36 for 4 yr., at 4|%. 

17. $8745 for 2 yr., at 8%. 

Find the interest of: 

18. $800 for 1 mo., at 6%. 

19. $240 for 2 mo., at 8%. 

20. $50 for 5 mo., at 6%. 

21. $86 for 8 mo., at 6%. 

22. $50 for 4 mo., at 8%. 

Find the amount of: 

23. $150.25 for 6 mo., at 8%. 

24. $360 for 7 mo., at 5%. 
^25. $204 for 11 mo., at 7%. 

26. $228for 9mo., at 6%. 

27. $187.50 for 8 mo., at 6%. 

28. $7596 for 10 mo., at 8%. 



$13. 

$86. 
$49.50. 
$37.50. 

$52.20. 
$102.40. 
$254.96. 

$89.70. 
$105.96. 

$817.65. 

$152. 

$10144.20. 

$1.50. 
$3.20. 
$1.25. 

$1.29. 
$1.33. 

$156.26. 
$370.50. 
$217.09. 
$238.26. 
$143.00. 
$8102.40. 
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Find the interest of: 

29. $360 for 20 da., at 6^. 91.20. 

30. $726 for 10 da., at 6 Jb. fl.21. 
/». $1200 for 15 da., at 6Jb. fS.OO. 

32. $180 for 19 da., at SJb. 76;*. 

33. $240 for 27 da., at 7^. 91.26 

34. $320 for 21 da., at 5^. 93^. 

35. $450 for 25 da., at 10 Jb. $3.13. 

Fin4 the amount of: 

86. $100.80 for 28 da., at 5^6. 9101.19. 

37. $160 fou 18 da., at 5J6. $160.38. 

$ 360 for 11 da., at 6 f>. $360.66. 

39. $264 for 9 da., at 6J6. $2§4.40. 

40. $900 for 14 da., at 7^. $902.46. 

41. $436 for 19 da., at 4^j6. $431.02. 

Find the interest of: 

42. $150 for 4 yr. 2 mo., at 6% $37.50. 
«. $376.40 for 1 yr. 8 mo., at 656. $37.64. 

44. $92.75 for 3 yr. 5 mo., at 6j6. $19.01. 

45. $600 for 1 yr. 1 mo. 18 da., at 6^. $34.00. 

46. $660 for 2 yr. 4 mo. 16 da., at 8Jb. $106.40. 

47. $750 for 4 yr. 3 mo. 6 da., at 6Jb. $192.00. 

48. $466 for 3 yr. 6 mo. 18 da., at 656. $79.04. 

49. $216 for 5 yr. 7 mo. 27 da., at lOJt. $122.22. 
so. $380 for 8 yr. 9 mo. 9 da., at^l6^. $216.18. 
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Find the amount of: 

51. $300 for 3 yr. 8 mo., at 6Jb. $866.00. 

52. $250 for 1 yr. 7 mo., at 656. $273.75. 

53. $205.26 for 2 yr. 8 mo. 15 da., at 656. $238.60. 

54. $160.62 for 3 yr. 6 mo. 12 da., at 656. $176.60. 

55. $210.25 for 2 yr. 7 mo. 20 da., at 7J6. $249.09. 

56. $57.85 for 2 yr. 3 mo. 23 da., at 656. $64.54. 

57. Find the interest of $150, from January 9, 1900, to 
A.pril 19, 1902, at 656. $20.50. 

Note.— To find the time between two dates, see § 77. 

58. Find the interest of $240, from February 15, 1902, 
to April 27, 1903, at 856. $23.04. 

59. Find the interest of $180, from May 14, 1901, to 
August 28, 1903, at 756. $28.84. 

60. Find the interest of $137.50, from July 3 to Novem- 
ber 27, at 9^. $4.95. 

61. Find the amount of $125.40, from March 1 to 
August 28, at 8^^. $130.64. 

62. Find the amount of $234.60, from August 2, 1902, 
to March 9, 1903, at 5^^. $242.02. 

63. Find the amount of $153.80, from October 25, 1904, 
to July 24, 1905, at 5^. $159.55. 

The Six Per Cent Method 

1S4. This method is convenient because of the ease 
with which the interest of $1 can be computed, and 
because 6^ is the legal rate of interest in many states. 
At69& 

The interest of $1 for 1 yr. = $.06. 

The interest of $1 for 1 mo. = $.005. 

The interest of $1 for 1 da. = $.000 J. 

RAT^S MOD. PRACT. AB. — 16 
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The interest of $1 at 6% is therefore one half as many 
cents as there are months and one sixth as many mills as 
there are days. 

1. Find the interest of -$540 for 8 yr. 4 mo. 18 da., 

at 6%. 

OPERATION 

Int. «lfor3yr. =».18 
Solution.— The interest of int. ^ 1 for 4 mo. = .02 

«1 for 3 yr. @ 6% is ».18; for i^t. »! for 18 da. = .003 

4mo •02;forl8da.»003; j^ ,f^^3 ^^^^ 
for the whole tune, 9*203. Since 
9 1 yields 9 .203, the interest for • 5*0 

the whole time is .203 of the prin- '^Q^ 

eipaL ^03 of 9540 = 9109.62. 1620 

1080 
9109.62, iliM. 

NoTB.— To find, by this method, the interest at any other rate, 
take such a fractional part of the interest at 6 % as the given rate is 
part of 6. At 5 % take {, since 5 is { of 6, or subtract \. At 7 % take 
I or add \. At 8% take | or add \. At 4i%take }, since 4} is } of 6. 

2. Find the interest of $540 for 3 yr. 4 mo. 18 da., 
at 5%. At 8%. 

OPERATION 

6 )9109.62 
Solution. — The interest at 6 % was found 9 18.27 
in Ex. 1 to be 9109.62. At 5% it is \ less. ^ 91.35, int. at 6%. 

Therefore subtract 1. At 8% it is 1 more. 
Therefore add}. 3}910?^ 

936.54 



9146.16, int. at 8%. 

Rule. — Reduce years to months. Take \ as many hun- 
dredths of the principal as there are months^ and ^ as many 
thousandths as there are days. 
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Find hy the 6% method the interest of$lt 

3. For 7 mo. 24 da., at 6%. $0,089. 

4. For 10 mo. 16 da., at 6%. $0.043|. 

5. For 11 mo. 18 da., at 9%. $0,087. 

6. For 1 yr. 2 mo. 9 da., at 6%. $0.071f 

7. For 2 yr. 5 mo. 12 da., at 8%. $ 0.196 

8. For 3 yr. 10 mo. 17 da., at 10%. $0,388^^. 

9. For 4 yr. 3 mo. 11 da., at 7%. $0.299f|. 
10. For 6 yr. 7 mo. 24 da., at 4%. $0,226. 

Find by the 6% method the interest of: 

U. $40, for 6 mo. 21 da., at 6%. $1.34. 

12. $50, for 8 mo. 24 da., at 9%. $3.30. 

13. $120, for 10 mo. 12 da., at 7%. $7.28. 

14. $ 200, for 11 mo. 15 da., at 6%. $11.50. 

15. $ 500, for 1 yr. 3 mo. 6 da., at 3%. $19. 

16. $ 750, for 1 yr. 5 mo. 27 da., at 8%. $89.50. 

17. $48.75, for 1 yr. 9 mo. 3 da., at 6%. $5.14. 

18. $76.32, for 1 yr. 10 mo. 25 da., at 4%. $5.81. 

Find the amount of: 

19. $600, for 2 yr. 1 mo. 9 da., at 5%. $663.25. 

20. $900, for 2 yr. 4 mo. 10 da., at 6%. $1027.50. 

21. $86.25, for 2 yr. 7 mo. 17 da., at 9%. $106.67. 

22. $450, for 3 yr. 2 mo. 13 da., at 8%, $565.30. 

23. $534.78, for 3 yr. 5 mo. 22 da., at 4%. $609.17. 

24. $1200, for 3 yr. 11 mo. 15 da., at 10%. $1675. 
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CASB.n 

185. Given the principaly the per cent, and the interest, 
to find the time : 

1. The interest of $225 for a certain time, at 4^, was 
f 66. What was the time ? 

OPERATION 

Solution. — The interest of ^225 for 1 yr., goo^ a\fift 

at 4%, is ♦ 9 ; then, 9 66 will be the interest for ^. ti. 

as many years as 9 is contained times in 66, — ^ — 
which is 7 J, or 7 yr. 4 mo. • ^'^ 

7i yr. = 7 yr. 4 mo. 

2. In what time, at 10 ^fe, will $ 500 amount to % 800 ? 

OPERATION 

9800 

Solution. — The interest will be 9 800 - $ 500 =• 300. 500 

The interest of $600 for 1 yr., at 10%, is ^50; then, < 300 

9300 will be the interest for as many years as 9 50 is a^a 

contained times in 9 300, which is 6. -.^ 

9"5 0)$300 
6 

3. In what time, at 8 Jfe, will any principal double itself ? 

Solution. — A principal has doubled itself operation 

when the interest becomes 100%. Since the 8)100 

interest is 8% in 1 yr., it will be 100% in as i2\ 

many years as 8 is contained times in 100, 

which is 12J, or 12 yr. 6 mo. 12i yr. = 12 yr. 6 moc 

Rule. — Divide the given interest hy the interest of the 
principal for one year. 

Notes. — 1. If the principal and amount are given, subtract the 
principal from the amount to find the interest. 

2. If there is a fractional part of a year in the result, reduce it to 
months and days. 
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4. I lent $ 200, at 6^6, and received $ 36 interest. How 
long was the money lent ? 3 yr. 

5. In what time, at 5^, will $ 60 amount to $72 ? 

4yr. 

6. In what time, at 6 J6, will any principal be doubled ? 

16 yr. 8 mo. 

7. A man lent $375, at Sjfc, and received $90 interest. 
How long was it lent ? 3 yr. 

8. In what time, at 9^, will $600 amount to $ 798 ? 

3 yr. 8 mo. 

9. In what time, at 10^, will any principal double 
itself? 10 yr. 

10. How long will it take $250, at 6% to yield $34.60 
interest ? 2 yr. 3 mo. 18 da. 

11. How long will it take $60, at 6% to amount to 
$73.77? 3yr. 9 mo. 27 da. 

12. How long will it take any principal to treble itself, 
at 6^ ? 33 yr. 4 mo. 

13. The interest on $400, at 7^, was $68.60. How 
long was the principal loaned ? 2 yr. 5 mo. 12 da. 

14. In what time, at 9^, will $700 amount to $924.70? 

3 yr. 6 mo. 24 da. 

15. How long will it take any principal to increase one 
half, at 8^? 6 yr. 3 mo. 

16. In what time, at lO^fe, will $1200 amount to $1675? 

3 yr. 11 mo. 15 da. 

17. In what time, at 4%, will $ 1500 double itself ? 

25 yr. 
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CASB m 

186. Given the principal, the time, and the Interest, to 
find the per cent: 

1. A merchant paid $80 interest for the use of flSOO, 
for 1 yr. 8 mo. What was the per cent ? 

OPERATION 

Solution. — 1 yr. 8 mo. are If, or } yr. 1 yr. 8 mo. = | yr. 
Since the interest for | yr. is ^30, the in- ^ x f = 18 

terestfor lyr. i8«18. 918 is ^ of 9800; lV\r = A 

A = 6% (§162). A = 6% 

2. At what per cent will any principal double itself in 
20 yr. ? 

Solution. — Since the interest for 20 yr. is 100%, operation 
the interest for 1 yr. is A of 100 % = 5 %. 100 + 20 = 6 

Rule. — Find the interest for one year^ anii find what per 
tent this is of the principal. 

3. I borrowed $600 for 2 years and paid $48 interest. 
What per cent did I pay ? ^%. 

4. A broker paid $200 interest for the use of $1000 for 
2 yr. 6 mo. What was the per cent ? S%. 

5. The amount of $ 250 for 2 yr. 4 mo. 24 da. was $ 310. 
What was the per cent ? 10%. 

6. $23.40 interest was paid for the use of $260 for 
2 yr. What was the per cent ? 4J%. 

7. At what per cent will any principal double itself in 
12 yr. 6 mo. ? 8%. 

8. The amount of $175 for 3 yr. 7 mo. was $250.25. 
What was the per cent ? 12sJ- 
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9. The interest of $450 for 1 yr. 8 mo. 12 da. is $61.20. 
What is the per cent ? 8%. 

10. At what per cent will any principal double itself in 
11 yr. 1 mo. 10 da. ? 9%. 

U. The amount of f 650 for 2 yr. 5 mo. 18 da. is $ 746.20. 
What is the per cent ? 6% . 

12. The interest of $640 for 6 yr. was $110.40. What 
was the per cent ? 2J%. 

CASB iv 

187. Given the time, per cent, and Interest, to find the 
principal : 

1. The interest for 3 yr., at 9%, is $21.60. What is 
the principal ? 

Solution. — % is .09. Since the interest operation 

for 1 yr. is .09 of the principal, for 3 yr. it is g y _. Qg 

.27 of the principal. Then, the principal, mul- ,09 x 3 = .27 

tiplied by .27, is $21.60, and the principal is $21.60 -t> .27 = $80 
$21.60 + .27 = $80. 

2. The interest for 2 yr., at 6%, is $27. What is the 
principal ? 

OPERATION 

Solution. — 6% is ^. Since the interest for Qoz—a 

1 yr. is ^fty of the principal, for 2 yr. it is ^ of the A ^ f = A 

principaL Then, A o^ ^^^ principal = $27, A of 9 

the principal is $9, and the principal is $225. 2? y ?5 — 225 

1 ^ "■ 

Rule. — Multiply the rate ly the time^ and divide the 
interest by the product. 

3. The interest for 3 yr., at 5%, is $8.25. What is the 
principal ? $ 55. 
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4. The interest for 3 yr., at 5%, is 1341.26. What is 
the principal ? $ 2275. 

5. The interest for 1 yr. 4 mo., at 6%, is $ 2.26. What 
is the principal ? $28. 25. 

6. What principal, at 5 %, will produce a yearly interest 
of $1023.75? $20476. 

7. What principal, at 8%, will produce $ 30.24 interest 
in 1 yr. 6 mo. 27 da. ? $ 240. 

8. What principal, at 9%, will produce $ 626.40 interest 
in 12 yr. 3 mo. 20 da. ? $474.40. 

9. The interest for 2 yr. 7 mo. 11 da., at 4%, is $9.41. 
What is the principal ? $ 90. 

10. The interest for 6 yr. 8 mo. 24 da., at 6%, is $28.38. 
What is the principal ? $ 82.50. 

CASB y 

188. Given the time, per cent, and amount, to find the 
principal : 

1. What principal in 6 y r., at 6 % , will amount to $ 650 ? 

OPERATION 

Solution. — The interest of |> 1 f or 5 yr. at 5 x * 06 = • 30 

6% is ^. 30 and the amount is 91*30. There- ftl4.g 30 — ftl30 

fore, $650 is the amount of as many dollars gi 30 IS 650 

as f 1.30 is contained in «650, that is of 8500. ' ' 

9500 

Rule. — Multiply the rate j by the time^ and divide^the 
amount by 1 .+ the product, ' - ^ ' 

2. What principal in 9 yr., at 6%, will amount to 
$436? $300. 

3. The amount for 4 yr., at 6 %, is $ 671.20. What is 
the interest? $95.20. 
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4. The amount for 6 yr,, at 7%, is 1632.50. What is 
the interest ? f 157 . 50. 

5. The amount for 2 yr. 9 mo., at 8%, is * 285.48. 
What is the principal ? $ 234. 

6. The amount for 2 yr. 6 mo., at 6%, is $690. What 
is the interest ? $ 90. 

7. The amount for 8 yr. 4 mo. 24 da., at 7%, is $648.76. 
_~What is the principal ? $ 520. 

8. The amount for 4 yr. 8 mo. 27 da., at 4%, is $ 914.94. 
What is the interest ? $ 184. 94. 

189. Formulas for tl^e five cases of Interest : 

Let p represent the principal, t the time, r the rate, and 
t the interest. Then, 

Case I. p X r X t = i. 

Case II. i -*- ( jt? X r) = t. 

Case III. (i -J- ^) -»- j9 = r. 

Case IV. i -f- (r x t) =^ p. 

Case V. --^^ 



1 + (r X ^* 
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190. In compound interest the principal is increased 
yearly by the addition of the interest. 

Notes. — 1. Sometimes the interest is added semiamiually, or 
quarterly. 

2. The way in which interest is legally compounded is, at the end 
of each year, to take up the old note and give a new one with a face 
equal to both the principal and interest of the former note. 



OPERATION 




• 300 


♦ 337.08 


.06 


.06 


• 18.00 


♦ 20.2248 


300 


337.08 


»318. 


♦357.3048 


.06 


300 


a 19.08 


♦ 57.3048 


318 


. 
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1. Find the compound interest of $300 for 3 yr., at 6%. 

Solution. — The interest 
of ^300 for 1 yr., at 6%, is 
♦18; the amount is ♦18 + 

♦ 300 = ♦ 318. The interest 
of ^318 for 1 yr., at 6%, is 

♦ 19.08 ; the amount is ♦ 19.08 
+ ♦318 = ♦337.08. The in- 
terest of ♦337.08 for 1 yr., 
at 6%, is ♦20.2248; the 
amount is$20.2248 + ^337.08 
= ♦357.3048. 

The compound interest is ♦337.08 

♦ 357.3048 - ^300 = ♦57.30. 

Rule. — 1. Find the amount of the given principal for 
the first year^ and make it the principal for the second year. 

2. Find the amount of this principal for the second year^ 
make it the principal for the third year^ and so on for the 
given nwmber of years. 

3. From the last amount subtract the given principal ; the 
remainder will he the compound interest. 

Notes. — 1. When the interest is payable half-yearly, or quarterly, 
find the interest for a half, or a quarter year, and proceed in other 
respects as when the interest is payable yearly. 

2. When the time is years, months, and days, find the amount for 
the years, then compute the interest on this for the months and days, 
and add it to the last amount. 

Find the amount^ at 6%^ compound interest^ of: 

2. $500, for 3 years. $595.61. 

3. $800, for 4 years. $1009.98. 

Find the compound interest of: 

4. $250 for 3 yr., at 6%. $47.75. 

5. $300 for 4 yr., at 5%. $64.65. 
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6. Find the compound interest of $200 for 2 jr., at 
6%i payable semiannually. $25.10. 

7. Find the amount of $500 for 2 yr., at 20% com- 
pound interest, payable quarterly. $738.78. 

8. What is the compound interest of $800 for 2 yr. 
6mo., at6%? $47.19. 

9. What is the amount of $620 at compound interest 
semiannually, for 3 yr. 6 mo., at 6% ? $762.52. 

10. Find the difference between simple interest and com- 
pound interest on $500 for 4 yr. 8 mo., at 6%. $16.49. 

ANNUAL INTEREST 

191. Annual interest is interest on the principal, and on 
each annual interest after it is due. 

Note. — Annual interest may be collected when the note or bond 
reads " with interest payable annually." 

1. No interest having been paid, find the amount due in 
4 yr. 8 mo. 24 da. on a note for $400, with interest at 6%, 
payable annually. operation 

Solution. - The interest of » .24 + » .04 + « .004 = « .284, 

9 400 for 4 yr. 8 mo. 24 da., at 6 %, ^^' of « 1 for 4 yr. 8 mo. 24 da. 
is 1 113.60. One annual mterest ••284 »400 

of 8 400, at 6%, is » 24. The first ^^ _ -Qg 

annual interest remains unpaid 
3 yr. 8 mo. 24 da.; the second, 
2 yr. 8 mo. 24 da. ; the third, 1 yr. 
8 mo. 24 da. ; and the fourth, 8 mo. 
24 da.; hence interest must be 
reckoned on (J 24 for 8 yr. 11 mo. 
6 da.; this is 912.864. The 
•mount then is 912.864+9113.60 
+ 9400 = 9526.46. 

8 11 6 

9526.464 



9 113.600 


924.00 


9.48 + 9.055 + 9.001 = 9.536, 


int. of 91 for 8 yr. 


11 mo. 6 da. 




9.536 


yr. mo. da. 

3 8 24 


24 
2144 


2 8 24 


1072 


1 8 24 


912.864 


8 24 


113.60 


8 11 6 


400. 
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Rule. — 1. Find the interest of the principal for the time 
during which no annual interest is paid. 

2. Find the interest of one annual interest for the sum of 
the times each annual interest remains unpaid. 

3. The sum of the two interests will he the interest due^ 
and this^ added to the principal^ will he the amount due. 

2. No interest having been paid, find the amount due 
in 3 yr. on a note for f 800, with interest at 8%, payable 
annually. $1007.36, 

3. No interest having been paid for 4 yr., find the in- 
terest due on a bond for f 10000, with interest at 5%, 
payable annually. $2150. 

4. No interest having been paid, find the amount due 
Sept. 1, 1903, on a note for $500, dated June 1, 1901, with 
interest at 6%, payable semiannually. $571.10. 

5. [$1200.] Milwaukee, Wis., May 12, 1903. 
For value received, on demand, I promise to pay John 

G. Morgan, or order, twelve hundred dollars, with interest 
at 6%, payable annually. H. W. Slocum. 

No interest having been paid, what is the amount due 
on this note Sept. 20, 1907 ? $1545.66. 

6. [$1500.] New Orleans, La., Oct. 10, 1896. 
On the first day of May, 1901, for value received, I 

promise to pay Andrew Jackson, or order, fifteen hundred 
dollars, with interest, payable annually, at 5%. 

George Quitman. 
No interest having been paid, what amount was due at 
maturity? $1872.75. 

7. What is the difference between simple and annual 
interest on $1000 for 5 yr. at 6^^ ? $86. 
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192. A partial payment is a sum of money, less than the 
face, paid on a note (§ 181). 

The receipt of a partial payment is acknowledged by 
indorsing it on the back of the note. 

The indorsement consists of the date and amount of the 
payment. 

The rule announced by Chancellor Kent with reference 
to partial payments, is as follows : 

" When partial payments have been made^ apply the pay- 
ment^ in the first place^ to the discharge of the interest then due. 

"^ the payment exceeds the interest^ the surplus goes 
toward discharging the principal^ and the subsequent interest 
is to be computed on the balance of principal remaining due. 

'-"If the payment is less than the interest^ the surplus of 
interest must not be taken to augment the principal^ but 
interest continues on the former principal^ until the period 
when the payments^ taken together^ eaxeed the interest dusy 
and then the surplus is to be applied toward discharging the 
principal; and interest is to be computed on the balance^ as 
aforesaid.'^ — Kent. 

Note. — This rule is founded on the principle that neither interest 
nor payment shall draw interest. 

1. [$1000.] Boston, Mass., May 1, 1901. 

For value received, on demand, I promise to pay to 
Alonzo Warren, or order, one thousand dollars, with inter- 
est at 69b. William Murdock. 

On this note partial payments were indorsed as follows: 

November 25, 1901, $134; March 7, 1902, $315.30; 
August 13, 1902, $15.60; June 1, 1903, $25; April 25, 
1904, $236.20. What was the amount due on settlement^ 
September 10, 1904 ? 
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Solution. — The time from 
May 1, 1901, to November 25, 
1901, is 6 mo. 24 da. ; the inter- 
est of 91 for this time is 9*034, 
and the interest of 91000 is 
934 ; the payment, 9 134, exceeds 
the interest; the amount is 
91034 ; 9 1034 - 9134 = 9900, 
the second principal. 

The time from November 25, 

1901, to March 7, 1902, is 3 mo. 
12 da.; the interest of 9900 for 
this time is 915.30; the pay- 
ment, 9315.30, exceeds the inter- 
est; the amount is 9915.30; 
9915.30 - 9315.30 = 9600, the 
third principal. 

The time from March 7, 

1902, to August 13, 1902, is 
5 mo. 6 da.; the interest of 
9600 for this time is 915.60; 
•the payment, 915.60, equals the 
interest; the amount is 9 615.60 ; 
9615.60 - 915.60 = 9600, the 
fourth principal. 

The time from August 18, 
1902, to June 1, 1903, is 9 mo. 
18 da.; the interest of 9600 for 
this time is 928.80; the pay- 
ment, 925, is less than the in- 
terest; continue to find the 
interest on 9600, the fourth 
principal. 

The time from June 1, 1903, 
to April 25, 1904, is 10 mo. 24 
da. ; the interest of 9600 for this 
time is 932.40; the sum of the 
payments, 9261.20, exceeds the sum of the interests, 961.20; the 
amount is 9661.20 ; 9661.20 - 9261.20 = 9400, the fifth principal. 
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The time from April 25, 1904, to September 10, 1904, is 4 mo. 15 
da.; the interest of 9400 for this time is 99; the amount due on 
settlement is 9409. 

1. When each payment equals or exceeds the interest : 

Rule. — 1. Find the time from the date of the note to the 
date of the first payment. 

2. Find the amount of the given principal for this time. 

3. From this amount subtract the payment; the remainder 
is the second principal. 

4. Find the time from the date of the first payment to 
the date of the second payment. 

5. Then proceed with the second principal as with the 
firsts and so on to the date of settlement. 

II. When one or more payments are less than the 
interest : 

Rule. — 1. Continue to find the interest on the same 
principal until a date is reached when the sum of the pay* 
ments equals or exceeds the sum of the interests. 

2. Then subtract the sum of the payments from the 
amount ; the remainder is the next principal. 

Note. — Sometimes it may be determined, by inspection, that the 
payment is less than the Interest; when this can be done, it is not 
necessary to find the intermediate time and interest, but interest may 
at once be found to the date when it is apparent that the sum of the 
payments exceeds the interest. 

2. [$ 350. ] Boston, Mass., July 1, 1901. 

For value received, I promise to pay Edward Sargent, 
or order, on demand, three hundred and fifty dollars, 
with interest at 69b. James Gobdon. 
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Indorsements : March 1, 1902, $44 ; October 1, 1902^ 
flO; January 1, 1903, $26; December 1, 1903, $15. 
What was the amount due on settlement, March 16, 1904? 

$306.75. 

3. A note of $200 is dated January 1, 1900. Indorse- 
ment: January 1, 1901, $70. What was the amount due 
January 1, 1902, interest at 6^ ? $150.62. 

4. A note of $300 is dated July 1, 1901. Indorsements: 
January 1, 1902, $109; July 1, 1902, $100. What was 
the amount due January 1, 1903, interest at 656 ? 

$109.18. 

5. A note of $150 is dated May 10, 1902. Indorse- 
ments: September 10, 1903, $32; September 10, 1904, 
$6.80. What was the amount due November 10, 1904,. 
interest at 6 9&? $132.30. 

6. A note of $200 is dated March 5, 1898. Indorse- 
ments: June 5, 1899, $20; December 5, 1899, $50.50. 
What was the amount due June 5, 1901, interest at 10 Jb? 

$189.18. 

7. A note of $250 is dated January 1, 1901. Indorse- 
ments: June 1, 1901, $6; January 1, 1902, $21.50. 
What was the amount due July 1, 1902, interest at 7^? 

$248.40. 

8. A note of $180 is dated August 1, 1900. Indorse- 
ments: February 1, 1901, $25.40; August 1, 1901, $4.30; 
January 1, 1902, $30. What was the amount due July 1, 
1902, interest at 69^ ? $138.54. 

9. A note of $400 is dated March 1, 1897. Indorse- 
ments: September 1, 1897, $10; January 1, 1898, $30; 
July 1, 1898, $11; September 1, 1898, $80. What was 
the amount due March 1, 1899, interest at 69b ? $313.33. 
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10. A note of $450 is dated April 16, 1900. Indorse- 
ments: January 1, 1901, $20; April 1, 1901, $14; July 
16, 1901, $31; December 25, 1901, $10; July 4, 1902, 
$18. What was the amount due June 1, 1903, interest 
at 8^? $466.50. 

193. When partial payments are made on notes and 
accounts running a year or less, the amount due is 
commonly found by the mercantile rule. 

Mercantile Rule. — 1. Find the amount of the principal 
from the date of the note to the date of settlement. 

2. Find the amount of each payment from its date to the 
date of settlement 

8. From the amount of the principal^ subtract the »um of 
the amounts of the payments. 

1. A note of $320 is dated Jan. 1, 1901. Indorse- 
ments: May 1, 1901, $50; Nov. 16, 1901, $100. What 
was the amount due Jan. 1, 1902, interest at 656? 

$186.45. 

2. An account of $540 was due March 1, 1902. 
Credits: May 1, 1902, $90 ; July 1, 1902, $100; Aug. 1, 
1902, $150 ; Oct. 11, 1902, $180. What was the amount 
due on settlement Jan. 1, 1903, interest at 856? $39. 

BANK DISCOUNT 

194. A bank is an institution chartered under the law 
for the purpose of receiving and loaning money and issuing 
bank bills. 

Bank discount is a deduction made by a bank from the 
face of a note for cashing it before it is due. It is simple 
interest collected in advance. 

bay's mod. pkact. ak. — 16 
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The term of discount is the number of months or days 
from the date the note is discounted to the time it legally 
matures. 

Note. — To find when a note matures if the time is expressed in 
•days, count the exact number of days from the date of the note. In a 
•common year a sixty-day note dated February 26 matures April 27, 
«ince 2 da. in February + 31 da. in March + 27 da. in April = 60 da. If 
the time is expressed in months — "two months after date'' — count 
even months. February 26+2 mo. = April 26, the date of m aturity. In 
some states three days of grace are allowed after the expiration of the 
time named in ihe note, but in the examples in this book days of grace 
<tre not to be reckoned unless specified. Notes that fall due on a 
^Sunday or a legal holiday are in most states payable on the day after, 
•but in some states on the day before. 

The proceeds of a note is the face of the note less the 
tank discount. 

195. The following are common forms of notes : 

^ 600. ^ Chicago, III., October 21, 1902. 

Ninety days after date, we jointly and severally promise 
-to pay to the Second National Bank of Chicago, 111., five 
'hundred dollars,. for value received. 

O. S. West. 
W. B. Sharp. 
Due January 19, 1908. 

Note. — This is an accommodation note, payable to the bank which 
lends the money. 

:f 200. Buffalo, N.Y., March 21, 1901. 

On demand, I promise to pay Charles H. Peck, two 
hundred dollars, for value received, with interest at 6%. 

G. W. Clinton. 

Note. — This note is payable only to Charles H. Peck ; it is due at 
^once, and bears interest fr6m date. 
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f 1000. St. Louis, Mo., May 1, 1902. 

One year after date I promise to pay to David King, or 
order, one thousand dollars, for value received. 

Elmer B. Archer. 

Note. — The words "or order" make this note negotiable. If 
David King transfers it, he must indorse it — that is, write his name 
across the back of it. This note bears no interest until after it is due. 

$150. Washington, D.C. August 10, 1900. 

On or before the first day of May, 1901, I promise to 
pay Amos Durand, or bearer, one hundred fifty dollars, 
with interest at 6% from date, for value received. 

John Sherwood. 

Note. — The words " or bearer " make this note negotiable without 
indorsement. This note bears interest from date, it being so specified. 

In bank discount four quantities are considered : 
(1) The face of the note, (2) the per cent, (8) the time, 
and (4) the discount. 

Any three of these quantities being given, the fourth 
may be found. We shall consider two cases. 

CASE I 

196. Given the face of the note, the per cent, and the 
time, to find the discount and the proceeds : 

1st. When the note does not hear interest : ^ 

1. Find the date when due, bank discount, and pro- 
ceeds of the following note, discounted at 6% : 
f 700. Cincinnati, Ohio, June 26, 1902. 

Sixty days after date, we jointly and severally promise 
to pay to the First National Bank of Cincinnati, Ohio, 
seven hundred dollars for value received. 

Charles Walker. 
Walter Smith, 
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6 ).060 
Solution. — The note is due August 25, 1902 9*01 

(§ 78). The interest of »1 for 60 days, at 6%, 700 

is 90.01, and the interest of 9700 is 97; this is 97.00 

the discount; then, 9700 - 97 = 9693, the pro- 
ceeds. 



9700 

7 

9693 



Note. — In a state where 3 days of grace are allowed this note 
matures 63 da. after June 26, or Aug. 28. The interest on 9 1 for 
63 da. is 9*0105; the interest on 9700 is 97.35; and the proceeds is 
9700 -97.35, or 9692.65. 

Rule. — 1. Find the interest an the face of the note for 
the given time; this is the bank discount. 

2. From the face of the note subtract the discount ; the 
remainder is the proceeds. 

Find the date when due^ bank discount^ and proceeds 
of the following notes^ if discounted the day they are 
dated : 

2. A note of i 100, dated June 20, payable in 60 days, 
and discounted at 6%. August 19, $ 1, $ 99. 

3. A note of $120, dated October 12, payable in 80 
days, and discounted at 8%. 

November 11, f 0.80, f 119.20. 

4. A note of f 140, dated January 15, payable in 4 

months, and discounted at 6%. 

Mayl5, 12.80, $137.20. 

5. A note of f 180, dated April 10, payable in 6 
months, and discounted at 4%. 

October 10, $8.60, $176.40. 
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6. A note of $250, dated December 1, payable in 
6 months, and discounted at 8%. 

May 1, $8.88, $241.67. 

7. A note of $375, dated August 4, payable in 80 
days, and discounted at 6%. 

September 8, $ 1.88, $ 873. 12. 

8. A note of $ 600, dated February 12, 1904, payable 
in 60 days, and discounted at 9%. (Allow grace.) 

April 12/15, $9.45, $690.66. 

< 9. A note of $1200, dated February 20, 1902, payable 
in 90 days, and discounted at 10%. 

May 21, $30, $1170. 

10. A note of $1780, dated January 12, 1904, payable 
in 90 days, and discounted at 6%. 

April 11, $26.70, $1763.30. 

' Find the date when due^ time of ducount^ lank discount^ 
Mnd proceeds of the following notes: 

U. [$600.] Tacoma, Wash., Sept. 15, 1904. 

One year after date, I promise to pay to the order of 
Abel E. Worth, at the First National Bank of San Fran- 
cisco, Cal., six hundred dollars, for value received. 

George M, Bubgess. 
Discounted May 18, 1906, at 10%. 

Sept. 16, 1905, 120 days, $20, $680. 

12. [$1000.] Nashville, Tknn., May 6, 1902. 

Three months after date, I promise to pay Albert E. 
Kirk, or order, one thousand dollars, for value received, 

Jacob Simmons. 
Discounted June 19, 1902, at 6%. 

August 6, 48 days, $8, $992.. 
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2d. When the note bears interest : 

1. Find the date when dtie, time of discount^ bank dis- 
county and proceeds of the following business note : 
9 800. Baltimore, Md., January 6, 1903. 

Six months after date, I promise to pay to the order 
of Charles Stuart, at the Dayton National Bank, of Day- 
ton, O., eight hundred dollars, with interest at 6%, for 
value received. Francis Mubphy. 

Discounted April 13, 1903, at 8%. 

OPERATION 



SoLUTiox. — The note is due 
July 6, 1903. The time of dis- 
count, from April 13 to July 6, 
is 84 days. The amount of $800 
for 6 mo., at 6%, is «824. The 
bank discount of $824 for 84 
days, at 8%, is 915.38. The 
proceeds are 9808.62. 
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915.381} 

Rule. — 1. Find the amount of the note for the given 
time. 

2. Find the bank discount and proceeds of this amount. 

Note. — In the following examples, remember that in leap years 
Febraary has 29 days. 

Find the date when dus^ time of discount^ bank discount^ 
and proceeds of: 

2. A note of $160, dated May 20, 1902, payable in 6 
months, with interest at 6%, and discounted September 6, 
1902, at 8%. 

November 20, 1902, 75 days, $2.58, $151.92. 
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3. A note of $300, dated August 5, 1904, payable in 1 
year, with interest at 8%, and discounted April 13, 1905,. 

at 6%. 

August 6, 1905, 114 days, $6.16, $317.84. 

4. A note of $450, dated March 2, 1902, due in 10 
months, with interest at 6%, and discounted August 11, 
1902, at 10%. 

January 2, 1903, 144 days, $18.90, $453.60. 

5. A note of $650, dated May 1, 1896, due in 2 years 
4 months, with interest at 9%, and discounted April 22, 
1898, at 6%. 

Sept. 1, 1898, 132 days, $17.30, $769.20* 

6. A note of $840, dated September 1, 1903, payable 
in 6 months, with interest at 10%, and discounted Decem- 
ber 17, 1903, at 8%. 

March 1, 1904, 75 days, $14.70, $867.30. 

7. A note of $1400, dated Aug. 1, 1903, due in 9 
months, with interest at 6%, and discounted Jan. 17, 
1904, at 10%. 

May 1, 1904, 105 days, $42.67, $1420.33. 

8. A note of $2400, dated Oct. 4, 1896, due in 1 year 
8 months, with interest at 8%, and discounted July 26, 
1897, at 10%. 

January 4, 1898, 162 days, $118.80, $2521.20. 

9. [$3500.] Windsor, Conn., Oct 16, 1900. 
One year after date, I promise to pay Adam Moore, 

or order, thirty-five hundred dollars, with interest at 6%, 
for value received. Joseph Stephens. 

Discounted May 13, 1901, at 9%. 

October 16, 1901, 156 days, $144.69, $3565.31. 
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10. [$6000.] Columbus, Ohio, May 11» 1895. 

One year after date, I promise to pay Henry Warren, 
or order, six thousand dollars, with interest at 8%, for 
value received. Amos E. Bubton. 

Discounted November 19, 1895, at 10%. 

May 11, 1896, 174 days, $313.20, f 6166.80. 

CASB n 

197. Given the per cent, the time, and the proceeds, to 
£nd the face of the note : 

1. For what sum due 90 days hence, must I give a note 
to a bank, that, when discounted at 6%, the proceeds will 
be $177.30? 

OPERATION 

6 K.090 91.000 

Solution. —The bank discount of $1 ''^^^ '^^ 

for 90 days, at 6%, is » 0.015, and the '-^^ 

proceeds 91 — 90.015 = 90.985. Then, •.98518177 300IS180 

9177.30 is the proceeds of 177.30 -i- .986 ' ggg ' 

= 9180. yggQ 

7880 


Rule. — 1. Find the proceeds of$l for the given time ctt 
the given per cent. 

2. By this divide the given proceeds. 

2. The proceeds of a note discounted at a bank for 60 
days, at 6%, was $198. What was the face of the note ? 

$200. 

3. For what sum must a note be made, so that when 
discounted at a bank, for 90 days, at 6%, the proceeds will 
be $394? $400. 
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4. What must be the face of a note, that when dis- 
counted at a bank for 6 months, at 8%, the proceeds 
may be $217.50? $225. 

5. The proceeds of a note is $352.80, the time 4 months, 
and the discount Q%. What is the face ? $860. 

6. I wish to borrow $400 from a bank for 30 days. 
What must be the face of my note, that, when discounted 
at 6%, I may receive this amount? $402.02. 

7. I wish to obtain from a bank $ 500 for 60 days. For 
what sum must I give my note, at 8% discount ? $506.76. 

8. I wish to use $1500 for 6 months; if I can obtain 
money from a bank, at a discount of 10%, for what sum 
must I give my note to realize this amount? $1678.96. 

PRESENT WORTH 

198. The present worth of a debt is a sum of money, 
which, when put at interest for the given time at a given 
per cent, will amount to the debt when it becomes due. 

Note. — The difference between a debt and its present worth is 
sometimes called true discoont ; but in business the only kinds of dis- 
count in use are trade discount and bank discount. 

199. Given the face of the note, the time, and the per 
cent, to find the present worth. 

1. Find the present worth, at 6%, of a note of $430.60, 

due in 2 yr. 6 mo. 18 da. operation 

•1.148)9430.50(9375 
Solution. — The amount of 91 for g^^ 

2 yr. 6 mo. 18 da., at 6%, is 91.148. -tttt 

Then, the present worth of 9430.50 is ^^ 

9430.50 -4- 9 1.148 = 9 375. 2S!2L 

5740 

5740 
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2. Find the present worth, at 8%, of a note of $500, 
due in 8 yr., and bearing interest at 6%. 



Solution The amount of $500 

for 3 yr., at 6%, is 1 690. The amount 
of tl for 3yr., at 8%, is tl.24. 
Then, the present worth of 9590 is 
9590-1-91^4 =9475.81. 
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Rule. — 1. Find tTie amount of %\ for the given time at 
the given per cent. 

2. By this divide the amount of the note; this is the 
present worth. 

Note. — When the note does not bear interest, of course the amount 
is the same as the face of the note. 



3. Find the present worth, at 
due in 2 yr. 



6, of a note of $ 224, 
$200. 



4. Find the present worth, at 656, of a note of $300 
due in 2 yr., and bearing interest at SJfe. $310.71 
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5. Find the present worth, at 6JE>, of a debt of $676, 
due in 6 yr. 10 mo. $ 600. 

6. Find the present worth for 6 mo., at lOjfe, of an 
account of 1868.76. 1864. 

7. A merchant bought a bill of goods amounting to 
$776, on 4 months' credit. If money is worth 10^ to 
him, what might he pay for the goods in cash ? $ 760. 

8. A man bought a bill of goods amounting to $ 260, 
on 8 months' credit. If money is worth 6^, what sum 
will pay the debt in cash ? $ 260. 

9. A merchant buys a bill of goods amounting to $ 2480 ; 
he can have 4 months' credit, or 6jE> off for cash. If 
money is worth only lOjfe to him, what is his gain if he 
pays cash? $44. 

10. Find the present worth, at 5^, of a debt of $ 956.34, 
one third to be paid in 1 yr., one third in 2 yr., and one 
third in 3 yr. $870.60. 

11. A man bought goods amounting to $ 750, the biU 
payable in 3 months, or 4^6 allowed for cash. If money is 
worth 856 to him, how much will he gain by paying cash? 

$15.29. 
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200. A draft, or a bill of exchange, is a written order^ 
from one person to another, to pay a certain amount of 
money at a specified time to the party named in the order. 

Notes. — 1. The person upon whom the bill is drawn is called the 
drawee ; the person in whose favor it is drawn is called the payee. 

2. When the draft is to be paid upon presentation it is called a 
light draft ; when it is to be paid at the end of a certain time it is 
called a time draft. 

3. An order on a bank by a person who has deposited money there 
is called a check. 

Exchange is the method of making payments in distant 
places by means of a draft, or a bill of exchange. 
There are two sorts of exchange, domestic and foreign. 

DOMESTIC EXCHANGE 

]>ome8tic exchange takes place between localities in the 
5ame country. 

Note. — When the banks of, say, Chicago bave not enough money 
deposited in New York to meet their drafts on New York, they must 
send on money. The price in Chicago of drafts on New York will 
then be at a premium. But when the banks of Chicago have a large 
surplus deposited in New York it is desirable for them to sell drafts 
on New York, and drafts in Chicago on New York will be at a discount. 

The following is a common form of a domestic bill of 
exchange, which is usually termed a draft, • 

$ 500. Cincinnati, O., May 1, 1902. 

At sight, pay to the order of Grover Parker, five 
hundred dollars, value received, and charge to account of 

Silas Thompson. 

To Charles Smith & Co., Bankers, New York. 

252 
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Foreign exchange takes place between localities in 
different countries. 

The following is a common form of a foreign bill of 
exchange : 

£ 500. Cincinnati, O., May 1, 1902. 

At sight of this Original of Exchange (Duplicate of the 
same tenor and date unpaid), pay to the order of Amos 
Carroll, Five hundred Pounds Sterling, value received, 
and charge to account of Stanley Bingham. 

To Baring Brothers, London. 

A foreign bill of exchange is usually drawn in dupli- 
cate ; the different copies, termed respectively the origi- 
nal and duplicate or first and second of exchange, are then 
sent by different mails, that miscarriage or delay may be 
avoided. When one is paid the other is void. 

The acceptance of a bill of exchange is the agreement by 
the drawee to pay it when due. 

Note. — A bill is accepted by the drawee's writing the word 
^accepted," with his name, across the face of the bill; the bill is 
then an acceptance. 

201. To find the cost or face of a domestic bill of ex- 
change (§ 170, Rule) : 

Note. — Interest and premium are calculated on the face of the 
draft. 

1. What is the cost of a sight draft on New York for 
$1400, at J% premium? $1407. 

2. What is the cost of a sight draft on Boston for $2580, 
at J% discount ? $ 2567. 10. 

3. What is the face of a sight draft on Wheeling, which 
cost $375.87, at J% premium ? $375.40. 
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4. What is the cost of a sight draft on Chicago for 
•2785, at 1% discount? $2778.04. 

5. What is the face of a sight draft, which cost $ 1852.56, 
at 1J% discount ? $1876. 

6. What is the cost of a draft on Boston for $5680, 
payable in 60 days, exchange being at J% premium, and 
interested? $5661.60. 

7. What is the cost of a draft on Baltimore for $1575, 
payable in 30 days, exchange being at |% premium, and 
interested? $1578.94. 

8. The face of a draft, payable in 60 days, is $2626. 
Exchange being at 1^% premium, and interest 6^, what 
is the cost of the draft ? $2638.12. 

FOREIGN EXCHANGE 

202. Foreign bills of exchange are drawn in the money 
of the country in which they are to be paid. 

Note. — The foreign exchange of the United States is chiefly with 
Great Britain, France, Grermany, Holland, and Canada. 

BNGLISH MOUBY 

The unit of English money is the pound sterling* 

Table 

U.S. Value 

4 farthings = 1 penny, marked d. = 90.0202. 

12 pence = 1 shilling, marked s. = 0.2433. 

20 shillings = 1 pound, marked £ = 4.8665. 

Note. — The usual coins are: gold, sovereign = £1, and half sov- 
ereign ; silver, crown = 6 s., half crown, florin = 2 s., shilling, sixpence, 
fourpence, threepence, twopence, and penny ; bronze, the penny, half- 
penny, and farthing. 
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FRENCH MONBT 

The unit of French money is the franc, marked fr. 
($0,198), which is divided into 100 centimes. 

Note. — The usual coins are: gold pieces for 100, 50, 20, 10, and 6 
francs; ^t/vcr pieces for 5, 2, and 1 francs, and 50 and 20 centimes; 
bronze pieces for 10, 5, 2, and 1 centimes. The smallest coin in gen- 
eral use is the 5 centime piece, also called a sou. 



GBRUAN HONBT 

The unit of German money is the mark (.238), which 
is divided into 100 pfennigs. 

Note. — The usual coins are : geld pieces for 20 and 10 marks ; 
tilver pieces for 5, 2, and 1 marks, and 50 and 20 pfennigs ; nickd 
pieces for 10 and 5 pfennigs; and bronze pieces for 2 and 1 
pfennigs. 

Canadian money is in dollars and cents, corresponding 
with United States currency. 

The par of exchange is the comparative value of the 
standard coins of two countries. 

Note. — The commercial value of foreign exchange fluctuates and 
may be above or below the par value. 

The par value of the pound is $4.8665. The par value 
of the franc is $0,193, quoted as 5,18 francs to the dollar. 
The par value of the mark is $0,238, quoted as 4 marks to 
$.952. 

203. To find the cost or face of a foreign bill of exchange : 

1. How much will a sight bill on London, for £500 10».< 
cost in New York, exchange being at $4.87 ? 
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Solution. —Since 20 «. = £ 1, 10 «. = £ .5. If £ 1 
is worth 14.87, £500.5 are worth 500.5 x $4.87 = 
•2437.44. 



OPERATIOV 
10«. = £.5 

500.5 

4.87 

35035 

40040 

20020 

• 2437.435 



2. How large a bill on London can be bought for 
$1808.04, exchange being at $4.88? 

OPERATION 

•4.88)^ 1808.04(370 



Solution. — Since £1 is worth •4.88, as 
many pounds can be boaght for • 1808.04 as 
•4.88 is contained times in • 1808.04. It is 
contained 370}f| times. Reduce £ }f| to 10 «. 
by multiplying by 20. The bill will be for 
£370 10 «. 



1464 
3440 
3416 
244 
20 

488)4880(10*. 
488 



3. How much will a bill on London for £890 8«. cost, 
exchange being at $4.86 ? $4327.34. 

4. How large a bill on London can be bought for 
$2130.12, exchange being at $4.88 ? £ 436 10 s. 

5. How much will a bill on Paris cost for 1290 francs, 
exchange being 5 fr. 15 centimes to $1 ? $260.49. 

6. How large a bill on Paris can be bought for $1657.60, 
exchange being at 5 f r. 16 centimes ? 8553 f r. 22. 

7. How much will a bill on Berlin cost for 12680 
reichsmarks, exchange being $.97 per 4 reichsmarks? 

$3074.90. 

8. How large a bill on Frankfort can be bought for 



$1470, exchange being at $.98? 



6000 m. 



INSURANCE 

204. Insurance companies agree, for specified sums of 
money, to pay a certain amount to the person insured on 
the occurrence of a certain event. f 

The policy is the written contract given by the com- 
pany to the person insured. 

Note. — The persons insured are called policy holders. The com- 
panies are sometimes called underwriters. 

The premium is the sum paid to the company for 
insurance. 

Fire insurance is indemnity for a certain amount in 
case of loss by fire. 

Marine insurance is indemnity for a certain amount in 
case of loss by the dangers of navigation. 

Life insurance is an agreement to pay a specified sum 
at the death, or at a certain time in the life, of the insured. 

FIRE AND MARINE INSURANCE 

205. The premium in fire and marine insurance is a 
certain percentage of the amount insured (§ 170, Rule). 

Note. — Insurance companies often insure property at only part of 
its value. 

1. What is the cost of insuring a house worth $3375, 
at f of its value, the premium being IJJfe ? 

OPERATION 

8 )^3375 $2250 

Solution. — } of the value of the house ^1125 .01 J 

is $2250. The premium is 1^% of »2250, 2 1125 

which is 133.75. $2250 2250 

133.75 
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2. What is the cost of insuring a house worth $5000, 
at I of its value, the premium being ^ 56 ? $18.75. 

3. A store is valued at $12600, and the goods at 
$14400 ; f of the value of the store is insured at |^, and 
^ the value of the goods is insured at 2f>. What is the 
total cost of insurance ? $ 207. 

4. A man's dwelling, valued at $5600, was burned ; it 
had been insured, in a certain company, 20 years, for | of 
its value, at 1^^- How much did he receive from the 
company more than the sum total of the annual premiums? 

$2940. 

5. A man secures a policy of insurance, on his house, 
for $3600, furniture for $1600, and library $800; the 
premium is J^. What is the cost of the insurance ? 

$52.50. 

6. A hotel is insured, for J of its value, at IJ^; and 
the cost of insurance is $ 150. At what sum is the hotel 
valued? $15000. 

7. The cost of insuring a house worth $ 4500, for ^ of 
its value, was $31.50. What was the per cent of insur- 
ance ? Jjfc. 

8. A farmer, with an insurance of $ 1000 on his house, 
and $1500 on his barn, pays an annual premium of 
$ 12.50. What is the per cent of the premium ? J 56. 

LIFE INSURANCE 

206. Life insurance policies are of two principal kinds, 
(1) life policies ; (2) endowment policies. 

A life policy is payable at the death of the person 
insured. 
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An endowment policy is payable at a specified time, or 
at death if it occurs within this time. 

Note. — In life insurance the premium is commonly a regular 
annual payment, dependent, in amount, upon the age of the individual 
when he effects his insurance. The tables of each company show the 
annual premium, at any age, for 9 1000 of insurance. 

1. A man at the age of 40 insures his life for $5000; 
the company's annual premium on $ 1000, for a life policy 
at this age, is $31.30. If he dies at the age of 70, how 
much money will he have paid the company ? 

OPERATION 

ft 31 30 
Solution. — Since the annual premium on 9 1000 is ' " 

181.30, on »6000 it is 6 x ♦SI. 30 = » 156.50; the 5 

amount paid, in 30 yr., will be 80 x ♦156.50 = »4695. • 156.50 

30 

94695.00 

2. Mr. Harris, aged 85, takes out an endowment policy in 
a life insurance company for $10000, payable in 10 years; 
the cost of the annual premium on $ 1000, at his age, is 
$ 105.53. If he lives to receive the endowment, what will 
be the cost of the paid-up policy, without interest ? 

$10553. 

3. At the age of 50, the cost of a life policy, payable 
annually, is $47.18 on $1000; the cost of an endowment 
policy, payable in 20 years, 'is $60.45 on f 1000. At the 
end of 20 years, how much more will have been paid on a 
policy of $ 8000 by the endowment plan than by the life 
plan? $2123.20, 

4. At the age of 21, a young man takes out a life policy 
for $5000, upon which the annual premium is $19.89 on 
$ 1000. If he lives to the age of 75, how much will it cost 
him to keep up his insurance ? $ 5370.30. 



EXCHANGE 

200. A draft, or a bill of exchange, is a written order, 
from one person to another, to pay a certain amount of 
money at a specified time to the party named in the order. 

Notes. — 1. The person upon whom the bill is drawn is called the 
drawee ; the person in whose favor it is drawn is called the payee. 

2. When the draft is to be paid upon presentation it is called a 
light draft ; when it is to be paid at the end of a certain time it is 
called a time draft. 

3. An order on a bank by a person who has deposited money there 
is called a check. 

Exchange is the method of making payments in distant 
places by means of a draft, or a bill of exchange. 
There are two sorts of exchange, domestic and foreign* 

DOMESTIC EXCHANGE 

]>ome8tic exchange takes place between localities in the 
5ame country. 

Note. — When the banks of, say, Chicago have not enough money 
deposited in New York to meet their drafts on New York, they must 
send on money. The price in Chicago of drafts on New York will 
then be at a premium. But when the banks of Chicago have a large 
surplus deposited in New York it is desirable for them to sell drafts 
on New York, and drafts in Chicago on New York will be at a discount. 

The following is a common form of a domestic bill of 
exchange, which is usually termed a draft. ' 

$ 500. Cincinnati, O., May 1, 1902. 

At sight, pay to the order of Grover Parker, five 
hundred dollars, value received, and charge to account of 

Silas Thompson, 

To Charles Smith & Co., Bankers, New York, 

252 
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Foreign exchange takes place between localities in 
different countries. 

The following is a common form of a foreign bill of 
exchange : 

£, 500. Cincinnati, O., May 1, 1902. 

At sight of this Original of Exchange (Duplicate of the 
same tenor and date unpaid), pay to the order of Amos 
Carroll, Five hundred Pounds Sterling, value received, 
and charge to account of Stanley Bingham. 

To Baring Brothers, London. 

A foreign bill of exchange is usually drawn in dupli- 
cate ; the different copies, termed respectively the origi- 
nal and duplicate or jiT%t and second of exchange, are then 
sent by different mails, that miscarriage or delay may be 
avoided. When one is paid the other is void. 

The acceptance of a bill of exchange is the agreement by 
the drawee to pay it when due. 

NoTB. — A bill is accepted by the drawee's writing the word 
** accepted," with his name, across the face of the bill; the bill is 
then an acceptance. 

201. To find the cost or face of a domestic bill of ex- 
change (§ 170, Rule) : 

Note. — Interest and premium are calculated on the face of the 
draft. 

1. What is the cost of a sight draft on New York for 
$1400, at J% premium ? 11407. 

2. What is the cost of a sight draft on Boston for 12580, 
at J% discount ? $ 2567. 10. 

3. What is the face of a sight draft on Wheeling, which 
cost $875.87, at J% premium ? $375.40. 
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The valuation is made by an officer called an assessor. 

Note. — This official makes out a list called an assessment roll ; it 
contains the names of the persons to be taxed, and the valuation of 
their property. 

209. To find the rate of taxation : 

The rate of taxation is expressed as so many mills on 
each dollar of taxable property, or as such a per cent 
of it. 

1, The property of a certain town is valued at $ 1049905 ; 
there are 483 persons subject to poll tax. In a certain 
year the total taxes of the town are 113323.36 ; the poll 
tax being il.60 for each person, what is the rate of taxa- 
tion upon the property ? operation 

^1.50 
483 



450 
1200 
600 



Solution. — The poll tax is 483 x 
9 1.50 = ^724.50. Therefore the property 

tax is 9 13323.36 - $ 724.50 = $ 12598.86. ^y^'^'^Q 

Since the tax on » 1049905 is » 12598.86, ^^ 

the tax on « 1 is $ 12598.86 -5- 9 1049905 = ^ 13323.36 

♦0.012, 12 mills or li %. 724^ 

9 1049905)9 12598.86(9 .012 
10499 05 
2099 810 
2099 810 

Rule. — 1. Multiply the tax on each poll hy the number 
of polls ; the product is the poll tax, 

2. From the total amount of tax svhtract the poll tax; 
the remainder is the property tax. 

3. Divide the property tax by the valuation ; the quotient 
is the rate of taxation, 

Note. — Of course, where there is no specific poll tax, the total 
amount of the tax is to be divided immediately by the valuation. 
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2. A tax of $2500 is assessed upon a certain district 
to build a schoolhouse. The property of the district is 
valued at $618000, and there are 28 persons subject to 
poll tax. If the poll tax is $1, what will be the rate of 
taxation ? 4 mills on $ 1, or |^. 

3. Upon a valuation of $ 2876475 the tax is $ 18409.44. 
There being no poll tax, what is the rate ? 6.4 mills on $ 1. 

4. The total valuation of property in a certain state for 
1902 was $421285359 ; the tax levied upon this valuation 
was $ 656491.61. What was the rate to the hundredth of 
a mill? 1.56 mills on $1, 

210. To apportion the tax among the tax payers: 

I. A tax of $1373.64 is assessed upon a village, the 
property of which is valued at $ 748600 ; 57 persons pay 
a poll tax of $1.25 each; find the rate of taxation, and 
construct a tax table to $9000. 



Tax Table 
Rate, 1.74 mills on 9 1 



Pbop. 


Tax 


Prop. 


Tax 


Prop. 


Tax 


Prop. 


Tax 


n 


90.002 


910 


90.017 


9100 


90.174 


91000 


9 1.74 


2 


.003, 


20 


.035 


200 


.348 


2000 


3.48 


3 


.005 


30 


.052 


300 


.522 


3000 


5.22 


4 


.007 


40 


.070 


400 


.696 


4000 


6.96 


5 


.009 


50 


.087 


500 


.870 


5000 


8.70 


6 


.010 


60 


.104 


600 


1.044 


6000 


10.44 


7 


.012 


70 


.122 


700 


1.218 


7000 


12.18 


8 


.014 


80 


.139 


800 


1.392 


8000 


13.92 





.016 


90 


.157 


900 


1.566 


9000 


15.66 



Note. — In order to facilitate the calculation of each person's tax, 
it is castomary to construct such a table. It is not necessary to carry 
it out in any column farther than the nearest mill. 
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1. James Turner's property is valued at $ 7851, and he 
pays poll tax for 2 persons. What is his tax ? 

OPERATIOir 

Solution. —By the table the tax on «7000 is 9 12.18; |_^§5i 

on »800, 11.392; on »50, $0,087; and on »1, »0.002; •^2.180 

then the tax on 17851 is » 12.18 +» 1.392 + $0,087+ ^'^^^ 

$0,002 = 113.66; this is his property tax. The poll '^^'^ 

tax is 2 X $1.25 = $2.50. Then James Turner's tax '— 

is $13.66 + $2.50 = $16.16. *^^'^^ 

2.50 

$16.16 

Explanation. — It is evident that the operation is equivalent to 
multiplying $ 7851 by the rate, 1.74, and adding the poll tax. 

2. John Brown's property is valued at $2576, and he 
pays poll tax for 1 person. What is his tax ? $5,73. 

3. Henry Adams' property is valued at $9265, and he 
pays poll tax for 3 persons. What is his tax ? $19.87. 

4. Amos Clarke's property is valued at $4759, and he 
pays poll tax for 1 person. What is his tax ? $9.53. 

5. Emily Wood's property is valued at $8367. What 
is her tax? $14.56. 

II. The tax to be raised in a city is $64375 ; its taxable 
property is valued at $16869758. Find the rate of taxa* 
tion to thousandths of a mill, and construct a tax table to 
$90000. Rate, 3.816 mills on $1. 

1. William Mill's property is valued at $66875. What 
is his tax ? $217.04. 

2. Samuel Young's property is valued at $27543. What 
is his tax? $105.10. 

3. Charles O'Neil's property is valued at $ 83612. What 
is his tax? $319.06. 
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4. Adolph Meyer's property is valued at $ 72968. What 
is his tax? $278.45. 

5. Louis Ganot's property is valued at $69547. What 
is his tax? $265.39. 

, UNITED STATES INTERNAL REVENUE 

211. The United States revenue arises wholly from in- 
direct taxation; it consists of internal revenue and the 
revenue from duties or customs. 

The internal revenue arises from the sale of public lands, 
from a tax upon certain manufactures, from the sale of 
postage stamps, revenue stamps, etc. 

212. 1. If the public lands are disposed of at $1.25 per 
acre, how much will the government receive for a town- 
ship containing 86 square miles ? $28800. 

2. Letter postage is 2/i^ for each ounce, or fraction 
thereof. What is the necessary postage on a letter 
weighing 1^ oz, ? if. 

3. The postage on books is 1^ for each 2 oz., or fraction 
thereof. What is the postage on a book weighing 1 lb. 
6oz.? 11^. 

4. The tax on beer is $1.60 per barrel of 81 gallons. 
What is the tax on 5 barrels ? $8. 

5. The tax on cigars per 1000 is $3. How much does 
this enhance the price of a single cigar? ^^. 

DUTIES OR CUSTOMS 

213. Duties or customs are taxes on goods imported 
from foreign countries. 

Duties are of two kinds, specific and arf valorem. 
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A specific duty is levied upon the quantity of the 
goods. 

Note. — Sometimes this duty is levied at a certain rate per dozen 
articles, sometimes by the measurement of the article, and sometimes 
by the weight. 

An ad valorem duty is levied upon the cost of the 
goods. 

Notes. — 1. The cost of the goods is shown by the foreign invoice, 
and it is determined by appraisement at the custom house. 

2. The duty is computed on the net weight and on the total cost of 
the article in the foreign country. The dutiable value upon which the 
duty is estimated is always the nearest exact number of dollars, pounds, 
etc. If the total cost is $85.49, the dutiable value is $85; if it is 
• 85.50 or 985.51, etc., the dutiable value is $86.00. 

1. The gross weight of a hogshead of imported sugar is 
1760 lb. Allowing 12 J % tare, what is the duty at .0095 P 
per pound? 114.63. 

2. A manufacturer imported from Spain 40 bales of 
wool, of 400 lb. each, tare 5%. What was the duty at 
11^ per pound? $1672. 

3. A merchant imported a case of glassware ; the cost 
of the ware in France was 365.15 francs, the case and 
charges were 57.15 francs, and the commission 5%. What - 
was the duty at 60% ad valorem in U.S. money, reckoning 
the franc at 10.193 ? $51.60. 

4. A merchant imported six cases of woolen cloth, net 
weight 1500 lb. ; the cost in England was £ 500, cases 
and charges £ 8 4«. 6rf., commission 2^%. What was the 
duty at 44^ per pound and 50% ad valorem in U.S. money, 
estimating the pound at $4.8665 ? $1927.50. 



KATIO AND PROPORTION 

RATIO 

214. Ratio is the relation of two numbers expressed by 
their quotient. 

Thus, the ratio of 6 to 2 is 6 -^ 2 = 3; that is, 6 is 3 times 2. 

The ratio of two numbers is indicated by writing the 
sign (:) between them. 

Thus, 2 : 6 is read the ratio of 2 to 6. 

The two numbers are styled the terms of the ratio. 
The first term is called the antecedent, and the second 
term the consequent. 

Note. — 6 : 2 is 3, a ratio between two abstract numbers. 86 : ^2 
is 3, a ratio between two concrete numbers. When the terms are con- 
crete, both must be of the same denomination. To find 2 yd. : 2 ft., 
reduce the 2 yd. to ft. ; 6 ft. : 2 ft. is 3. The ratio is always an abstract 
number. 

215. Ratios are either simple or compound. 
A simple ratio is a single ratio. 

Thus, 2 : 6 is a simple ratio. 

A compound ratio consists of two or more simple ratios. 
2:6; 



2:6) 
Thus, q ! Q c is ^ compound ratio. 



216. The antecedent of a ratio is a dividend or the 
numerator of a fraction; the consequent is a divisor or 
denominator; and the ratio is the quotient. Hence (§ lOl), 

267 
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Principles. — I. A ratio is multiplied hy multiplying the 
antecedent or hy dividing the consequent. 

II. A ratio is divided hy dividing the antecedent or mul" 
tiplying the consequent. 

III. A ratio is npt changed hy multiplying or dividing 
hoth its terms hy the same numhetr. 

217. 1. What is the ratio of 6 to 8? 

^, . .^.^.^ « OPERATION 

Solution. — The ratio of 6 to 3 is 6 divided by 3, 

equal to 2. ^ ' ? « 

^ 6-i-3 = 2 

2. What is the ratio of f to |? 

Ibt operation 
Ibt Solution. — The ratio of f to | is | divided } : | 

by |, or } multiplied by |, equal to |. i -^ { 

« o • . J . • rm. X- 2d operation 

2d Solution. — } = ^ and f = ^. The ratio 
of A! A is the same as 8:0 or |. i = A J=A 

3. If the ratio is 2 and the antecedent 6, what is the 
consequent? 

Solution. — Since 2 is a quotient and 6 a dividend, operation 
the divisor or consequent must be 6 + 2, or 3 (§ 216). 6 -i- 2 = 3 

4. If the ratio is 2 and the consequent 3, what is the 
antecedent ? 

Solution. — Since 2 is a quotient and 3 a divisor, the operation 



ddend or antecedent mnst be i 


J X 8 or 6 (§ 216). 


2x3 = 6 


What 18 the ratio oft 






8. 12 to 8? 4. 


a 56 to 8? 


7. 


6. 30 to 6? 6. 


9. 6 to 10? 


h 


7. 36 to 7 ? 6. 


10. 7 to 21 ? 


*• 
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11. 12 to 18? 

12. 15 to 20? 

13. 15 to 25? 

14. 25 to 15? 

15. 36 to 28 ? 

16. 49 to 85? 

17. ito J? 

18. ^to f? 



If 
^ 
If 

i 

i 



20. i to i? 

21. IJ to I? 

22. S^ to 2J ? 

23. 5f to 2J ? 

24. 63^to4|? 

25. 118 to $6? 

26. 54 days to 9 days ? 

27. 96 men to 12 men ? 

28. 221 bu. to 17 bu. ? 



19. ito J? 

29. 1 ft. 9 in. to 3 in. ? 

30. 5 yd. 1 ft. to 5 ft. 4 in.? 

31. 4 is the ratio and 13 the consequent. Find 
antecedent. 

32. ^ is the ratio and 27 the consequent. Find 
antecedent. 

33. -^ is the ratio of what number to 52 ? 

34. 2| is the ratio of what number to 24 ? 

35. 4| is the ratio of what number td 1§ ? 

36. 3 is the ratio of what to 75 /!*? $2. 

37. ^ is the ratio of what to 4 lb. 8 oz.? 3 lb. 15 

38. 2.6 is the ratio of what to f 4? ' flO. 

39. 4 is the ratio and 56 the antecedent. Find 
consequent. 

40. -^ is the ratio and 42 the antecedent. Find 
consequent. 

41. 2| is the ratio of 23f to what number ? 

42. 7| is the ratio of $27.20 to what number ? $3. 



2. 
If 

2*. 
IJ. 

3. 

6. 

8. 
13. 

7. 

3. 

the 
52. 

tha 
15 

28 

63 

25. 

oz. 

40. 

the 
14. 

the 
60. 

8J. 

60. 
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SIMPLE PROPORTION 

218. Proportion is an expression for the equality of two 
ratios. 

ThiiBy 2 : 4 and 3 : 6 may form a proportion, for the ratio of each 
is}. 

219. The proportion is indicated by writing : : between 
the ratios. 

Thus, 2 : 4 : : 3 : 6 is read 2isto4as3isto6. 

220. In a simple proportion both the ratios are simple. 
Thus, 2 : 4 : : 3 : 6 is a simple proportion. 

Note. — In a compound proportion one or both the ratios are 
compound. Thus, q.j.f**c!Qfis* compound proportion. 

221. Every proportion consists of four terms. 

The first and fourth terms of a proportion are called 
the extremes. 

The second and third terms of a proportion are called 
the means. 

The last term is said to be a fourth proportional to the 
other three taken in order. 

Thus, in the proportion 2 : 4 : : 3 : 6, the extremes are 2 and 6 ; the 
means are 4 and 3 ; and 6 is a fourth proportional to 2, 4, and 3. 

When three numbers form a proportion, the second 
number is said to be a mean proportional between the 
other two. 

Thus, in the proportion 2 : 4 : : 4 : 8, 4 is a mean proportional 
between 2 and 8. 



simplp: proportion 
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222. The operations of proportion depend upon the 
following principle: 

Principle. — In every proportion the product of the extremes 
is equal to the product of the means. 

Thus, in the proportion 2:4::3: 6, 2x6 = 4x3. 

1st. If the product of the means is divided hy one of the 
extremes^ the quotient mil be the other extreme. 

2d. If the product of the extremes is divided by one of the 
Tneans^ the quotient will be the other mean. 

223. Given three terms of a proportion, to find the 
fourth : 

1. ? : 6 : : 4 : 8. 

Solution. — The product of the means 6 and 4 is operation 
24 ; 24 divided by 8, one of the extremes, equals 3, the 6 x 4 = 24 
other extreme (§ 222). 24 -j- 8 = 3 

2. 4 : ? : : 3 : 6. 

Solution. — The product of the extremes is 24; operation 
24 divided by 3, one of the means, equals 8, the other 4 x 6 = 24 
mean (§ 222). 24 4- 3 = 8 

Rule. — Divide the product of the terms of the same name 
by the other given term. 

Note. — Indicate the operation and cancel whenever it is prac- 
ticable (§ 91). 



3. 


2:8: 


:6:? 


24. 


8. 


7 : 14 : : 9 : ? 


18. 


4. 


5:7: 


:10:? 


14. 


9. 


M::*:? 


^• 


5. 


?:8: 


: 6 : 16. 


3. 


10. 


l:'i::^:l\. 


f- 


6. 


6:?: 


: 6 : 12. 


10. 


11. 


?:4§::7i:10J. 


H- 


7. 


3:7: 


: ? : 14. 


6. 


12. 


4:6::6:? 


9. 
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224. Proportion, when applied to the solution of con- 
crete problems, has been styled The Rule of Three^ because 
three terms are given to find the fourth. 

225. The solution of a problem by proportion consists 
of two parts : 

1st. The statement; that is, the proper arrangement of 
the numbers into a proportion. 

2d. The operation of finding the required term. 

Note. — In arranging the numbers in a proportion it is customary^ 
though not necessary, to make the number or quantity required a 
fourth proportional to the other three ; then the first three terms of 
the proportion always are given to find the fourth. 

226. 1. If 2 yd. of cloth cost f 4, how much will 6 yd. 

cost ? 

Solution. — Since the number required, or fourth operation 

term of the proportion, is dollars, the third term is 9 4* 9 • 6 • • 4 • ? 

Since the cost of 6 yd. will be greater than the cost of 3 ' ' * 

2 yd., 6 yd. is the second term of the proportion and ff x 4 
2 yd. the first term. Dividing the product of 6 and 4 ^ ^ 

by 2 (§ 223, Rule), the required term is ♦12. 

Note. — In this example the number of dollars is in a direct ratio 
to the number of yards ; that is, the greater the number of yards the 
greater the number of dollars they will cost. 

2. If 3 men can dig a cellar in 10 days, in how many 
days can 5 men dig it ? 

Solution. — Since the number required, or fourth operation 
term of the proportion, is days, the third term is 10 da. 6 • 3 • • 10 • ? 
Since 5 men will dig the cellar in a less number of days ' o 

than 3 men, 3 men is the second term of the proportion 3 x |0 
and 5 men the first term. Dividing the product of 3 and i ~ 

10 by 5 (§ 223, Rule), the required term is 6 da. 

Note. — In this example the number of days is in an inverse ratio 
to the number of men ; that is, the greater the number of men the less 
the number of days in which they will dig the cellar. 
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Rule. — 1. For the third term^ write that number which 
is of the same denomination as the number required. 

2. For the second term, write the greater of the two 
remaining numbers, when the fourth term is to be greater 
than the third ; and the LESS, when the fourth term is to be 
less than the third, 

3. Divide the product of the second and third terms by 
the first ; the quotient will be the fourth term^ or number 
required. 

3. If S men can dig a cellar in 12 days, how many men 
can dig it in 6 days ? 6 men. 

4. If 8 yd. cloth cost $8, what will be the cost of 
6 yd.? $16. 

5. If 5 chairs cost $30, how much will 3 of these chairs 
cost? $18. 

6. If 8 lb. 12 oz. tea cost $3.50, what will be the cost 
of 111b. 4oz.? $10.50. 

7. If 2 lb. 8 oz. of tea cost $ 2, what quantity can you 
buy for $5 ? 6 lb. 4 oz. 

8. If 4 hats cost $14, how much will 10 hats cost ? 

$35. 

9. If 3 caps cost 69^, find the cost of 11 caps. $2.53. 

10. If 4 yd. cloth cost $ 7, find the cost of 9 yd. $ 15. 75. 

11. If 8 yd. cloth cost $32, find the cost of 12 yd. $48. 

12. If 12 yd. cloth cost $48, find the cost of 8 yd. $32. 

13. If $32 purchases 8 yd. of cloth, how many yards 
wiU $48 buy ? 12 yd. 

14. If $48 purchases 12 yd. of cloth, how many yards 
can be bought for $32? 8 yd. 

rat's MOD. PRACT. AR. 18 
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15. A man receives $152 for 19 months' work. How 
much should he have for 4 months' work ? i32. 

16. If 8 men perform a piece of work in 24 days, in 
what time can 12 men perform it ? 16 da. 

17. If 60 men perform a piece of work in 8 da., how 
many men will perform it in 2 days ? 240 men. 

18. If 16 oz. of pepper cost 26^, how much will 6 lb. 
cost? $1.60. 

19. If 6 gal. of molasses cost $2.70, how much will 
26 gal. cost? $11.70. 

20. If 6 cwt. 85 lb. of sugar cost $21.06, how much will 
35 cwt. 25 lb. cost ? $126.90. 

21. If IJ yd. of cloth cost $2.50, what will be the cost 
of 1 J yd.? $1.87f 

22. If 90 bu. of oats supply 40 horses 6 da., how long 
will 450 bu. supply them ? 30 da. 

23. If 6 men build a wall in 15 da., how many men can 
build it in 5 da. ? 18 men. 

24. If 15 bu. of corn pay for 80 bu. of potatoes, how 
much corn can be had for 140 bu. potatoes? 70 bu. 

25. If 3 cwt. 25 lb. of sugar cost $11.30, what will be 
the cost of 16 cwt. 25 lb. ? $56.50. 

26. If a perpendicular stafiF, 3 ft. long, casts a shadow 
4 ft. 6 in., what is the height of a steeple whose shadow 
measures 180 ft. ? 120 ft. 

27. If a man performs a journey in 60 da., traveling 
9 hr. each day, in how many days can he perform it by 
traveling 12 hr. a day ? 45 da. 

28. A merchant, failing, paid 60^ on each dollar of his 
debts. He owed A $2200, and B $1800. How much did 
each receive ? A $1320. B $1080. 
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29. A merchant, having failed, owes A 1 800. 30 ; B f 260 ; 
C $376.10; D $600; E |116; his property, worth $612.12, 
goes to his creditors. How much will this pay on the 
dollar? 30;^. 

30. If the 4^ loaf weighs 9 oz. when flour is $5 a barrel, 
how much will it weigh when flour is $4 a barrel? 11^ oz. 

31. I borrowed of A $260 for 6 mo. How long should 
I lend $300 to compensate A for the favor ? 6 mo. 

32. A starts on a journey, and travels 27 mi. a day ; 7 da. 
later, B starts and travels the same road 36 mi. a day. In 
how many days will B overtake A ? 21 da. 

33. If William's services are worth $15| a month, when 
he labors 9 hr. a day, how much ought he to receive for 
4| mo., when he labors 12 hr. a day ? $91.91^. 

34. If 6 lb. of butter cost $|, find the cost of f lb. $^. 

35. If 6 yd. cloth cost $5|, find the cost of 7| yd. $6f^. 

36. If J bu. wheat cost $J, find the cost of J bu. $ J. 

37. If If yd. cloth cost $^\, find the cost of 2 yd. $ J. 

38. If $29| buys 69^ yd. of cloth, how much will $31 J 
buy? 62Jyd. 

39. If .86 of a number equals 1.36, find .26 of the num- 
ber. .40. 

40. If 61.3 times a number equals 44.9942, what will 
1.08 times the number equal ? .79. 

41. A wheel has 36 cogs. A smaller wheel working in 
it has 26 cogs. In how many revolutions of the larger 
wheel will the smaller gain 10 revolutions ? 28|. 

42. If a grocer, instead of a true gallon, uses a measure 
deficient by 1 gill, what will be the true measure of 100 of 
these false gallons ? 96| gal. 
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43. If the velocity of sound in air is 1142 feet per second^ 
and the number of pulsations of a person 70 per minute, 
what is the distance of a cloud, if 20 pulsations are 
counted between the time of seeing a flash of lightning 
and hearing the thunder ? 3 mi. 226 rd. 2 yd. 2^ ft. 

44. The length of a wall by a measuring line was 643 ft. 
8 in., but the line was found to be 25 ft. 6.25 in. long, 
instead of 25 feet, its supposed length. What was the true 
length of the wall ? 654 ft. 11.17 in. 

PARTNERSHIP AND BANKRUPTCY 

227. A partnership is an association of persons for the 
transaction of business. Such an association is called a 
fimi^ or Aow»g, and each member is a 'partner. 

228. The capital, or stock, is the amount of money or 
property contributed by the partners. 

The assets are the amounts due a firm, together with 
the property of all kinds belonging to it. 

The liabilities of a firm are its dehU. 

The net capital is the difference between the assets and 
liabilities. 

229. A bankrupt is one who has failed to pay his debts 
when due. 

Note. — The assets of a bankrupt are usually placed in the handa 
of an assignee, whose duty it is to convert them into cash and divide 
the net proceeds among the creditors according to the amount of the 
claims. 

1. A and B engage in trade. A's capital is i200; 
B's, 1300; they gain $100. Find each partner's share. 
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Solution. — The whole capital is $200 + $300 = $600; of this A 
owns fjg = I, and B owns JJJ = f of the capital ; hence, A*s gain will 
be I of $ 100 = $ 40, and B's gain will be f of $ 100 = $ 60. 

Or, Solution. — The whole capital is $200 + $300 = $500; then 
$ 600 : $ 200 :: $ 100 : $ 40, A's share ; 
$ 500 : $ 300 :: $ 100 ; $ 60, B's share. 

Rule. — Take such part of the whole gain or loss^ as each 
partnered stock is part of the whole stock. 

Or, As the whole stock is to each partner's stocky so is the 
whole gain or loss to each partner"* s gain or loss. 

Note. — This rule is applicable when it is required to divide a sum 
into parts having a given ratio to each other. 

2. A and B form a partnership, with a capital of $ 800. 
A's part is $300; B's, $500. They gain $232. What 
is the share of each ? A's, $ 87 ; B's, $ 145. 

3. A's stock was $70; B's, $150; C's, $80. They 
gained $120. What was each man's share of it? 

A's, $28; B's, $60; C's, $32. 

4. A, B, and C traded together. A put in $ 200 ; B, 
$ 400 ; C, $ 600. They gained $ 427. 26. Find each man's 
share. A's, $71.21; B's, $142.42; C's, $213.63. 

5. Divide $ 90 among 3 persons, so that the parts shall 
be to each other as 1, 3, and 5. $ 10, $ 30, and $ 50. 

6. Divide $735.93 among 4 men, in the ratio of 2, 3, 
6, and 7. $86.58; $129.87; $216.45; $303.03. 

7. A man leaves an estate of $22361 to be divided 
among 6 children, in the ratio of their ages, which are 
8, 6, 9, 11, 13, and 17 yr. What are the shares ? 

$1137; $2274; $3411; $4169; $4927; $6443. 
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8. Divide j; 692.23 into 3 parts, that shall be to each 
other as |, |, and f $ 127.60 ; $ 229.68 ; $ 334.95. 

9. A man, failing, owes A f 175 ; B, 1 500 ; C, $ 600 ; 
D, $210; E, f 42.50; F, $20; G, f 10. His property is 
worth $ 934.50. What will be each creditor's share ? 

A's, « 105 ; C's, * 360 ; E's, * 25.50 ; 

B's, * 300 ; D's, $ 126 ; F's, $ 12.00 ; G's, f 6. 

10. A man owes A $234; B, $175; C, $326. His prop- 
erty is worth $492.45. How much can he pay on $1; 
and how much will each creditor get ? 

67^on$l; A, $156.78; B, $117.25; C,$ 218.42. 

11. Mr. Smith failed in business, owing $ 37000. His 
assignee sold the stock for $ 25000, and charged $ 4650 for 
expenses. How much did he paly on the dollar ? 55 ^. 

230. 1. A and B built a wall for $ 82 ; A had 4 men at 
work 5 days, and B, 3 men 7 days. How should they 
divide the money? 

Solution. — The work of 4 men 5 da. equals the work of 5 x 4, or 
20 men 1 da. ; and the work of 3 men 7 da. equals the work of 7 x 3, 
or 21 men 1 da.; it is therefore required to divide ^82 into two parts 
having the same ratio to each other as 20 to 21 ; hence, A's part is 
li of $82 = $40; B's part is ii of « 82 = « 42. 

2. A put in trade $ 50 for 4 mo. ; B, $ 60 for 5 mo. ; 
they gained $ 24. What was each man's share ? 

Solution. — $50 for 4 mo. equals 4 x 8 50 = $200 for 1 mo.; and 
$60 for 5 mo. equals 5 x $60 = $300 for 1 mo. Hence, divide $24 
into two parts having the same ratio as 200 to 300, or 2 to 3. This 
gives A J of $ 24 = $ 9.60, and B | of $ 24 = $ 14.40. 

Rule. — Multiply each partner 8 stock by the time it was 
employed ; then take such part of the gain or loss as each 
partner^ s product is part of the sum of ^11 the products. 
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3. A and B hire a pasture for $54. A pastures 2S 
horses 27 da. ; B, 21 horses 39 da. How much should 
each pay ? A, $ 23.28f ; B, $ 30.71f 

4. .A put in $300 for 5 mo.; B, 1400 for 8 mo.; C, 
$ 500 for 3 mo. ; they lost f 100. Find each one's loss. 

A's,|24.19Ji; B's, $51.61^; C's, 124.1911. 

5. A, B, and C hire a pasture for $18.12. A pastures 

6 cows 30 da. ; B, 5 cows 40 da. ; C, 8 cows 28 da. How 
much shall each pay ? A, $5.40; B, $6; C, $6.72. 

6. Two men formed a partnership for 16 mo. A put 
in, at first, $300, and, at the end of 8 mo., $100 more; 
B put in, at first, $600, but at the end of 10 mo., drew 
out $300 ; they gained $442.20. Find each man's share. 

A's, $184.80; B's, $257.40. 

7. A and B are partners. A put in $800 for 12 mo., 
and B, $500. What sum must B put in at the end of 

7 mo. to entitle him to half the year's profits? $720. 

8. A, B, and C form a partnership. A puts in $2800 
for 10 months, B $3200 for 1 year, and C $4000 for 

8 months. They gain $1230. What is each one's share 
of the gain ? A's $350, B's $480, C's $400. 

9. A, B, and C enter into partnership. A puts in 
$11,000 for 3 months, B puts in $9900 for 5 months, C 
puts in $7700 for 5 months. They gain $5500. What 
is each partner's share of the gain ? 

A's $1500, B's $2250, C's $1750. 



INVOLUTION 

23L Involution is the multiplication of a number by 
itself one or more times. 

232. A power is the product obtained by involution. 
The first power is the number itself. 

The second power, or square, is the product obtained by 
taking the number twice as a factor. 

Thus, 2 X 2 = 4, is the second power or square of 2. 

The third power, or cube, is the product obtained by 
taking the number three times as a factor. 

Thus, 2x2x2 = 8is the third power or cube of 2. 

Note. — The second power is called the square, because the area 
of a square is the product of two equal factors (§ 68). The third 
power is called the cube, because the solid contents of a cube is the 
product of three equal factors (§ 70). 

The higher powers of a number are denominated respec- 
tively the fourth power^ fifth power, sixth power, etc. 

Thus, 2 X 2 X 2 X 2 = 16 is the fourth power of2;2x2x2x2x2 
= 32, is the fifth power of 2; 2 x 2 x 2 x 2 x 2 x 2 = 64 is the sixth 
power of 2, etc. 

233. The exponent is a number denoting the power to 
which the given number is to be raised. 

Thus, in 3^ read 3 square ^ the 2 denotes the square of 3 ; hence, 
3^ = 9. In 5*, read 5 cube, the 3 denotes the cube of 5 ; hence, 
6*= 125. 7* is read 7 fourth power: 9*, 9Jifth power y etc. 

280 
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234. To raise a number to any power : 
1. Find the cube of 76. 

Solution. — 75 multiplied by 75 is 5625; this is 
the square of 75. 5625 multiplied by 75 is 421875; 
this is the cube of 75. 



Rule. — Obtain a product in which the number is taken 
as a factor as many times as there are units in the expo- 
nent of the power. 



OPERATION 


75 


5625 


75 
375 


Z5 

28125 


525 


39375 


5625 


421875 



2. Find the square of 65. 

3. Find the cube of 25. 

4. Find the fourth power of 12. 

5. Find the fifth power of 10. 

6. Find the sixth power of 9. 

7. Find the eighth power of 2. 

8. Find the square of f . 

9. Find the cube of J. 

10. Find the fourth power of ^. 

11. Find the fifth power of f . 

12. Find the square of 16J. 

13. Find the cube of 12J. 

14. Find the fourth power of .25. 

15. 148= what? 

16. 19*= what? 

17. (2J)6 = what? 



4225 

15625 

20736 

100000 

631441 

256 

i 

11 



272J 

1953f 

.00390625 

2744 

130321 

69|^ 



EVOLUTION 

235. Evoltttlon is the process of resolving a number 
into two or more equal factors. 

A root of a number is one of the two or more equal 
factors. 

The square root of a number is one of two equal factors. 

Thus, 3 is the square root of 9 ; for = 3 x 3. 

The cube root of a number is one of three equal factors. 
Thus, 3 is the cube root of 27; for 27 = 3 x 3 x 3. 

The higher roots of a number are denominated respec- 
tively the fourth root^ fifth root^ etc. 

Thus, 3 is the fourth root of 81 ; for 81 = 3 x 3 x 3 x 3. 3 is the 
fifth root of 243; for 243 = 3 X 3 X 3 X 3 X 3. 

The radical sign V placed before a number shows 
that its root is to be extracted. 

The index is a number placed above the radical sign to 
show the number of the root. 

Note. — It is customary, however, to omit 2, the index of the 
square root. 

Thus, y/26 is read the square root of 25; hence, V25 = 5. v^ is 
read the cube root of 27 ; hence, \^ = 3. v^ is read the fourth 
root of 16; hence, v^=2. 

A perfect power is one whose root can be obtained 
exactly. 

Thus, 25 and ^ are perfect squares: 27 and ^ are perfect cubes; 
16 and ^ are perfect fourth powers. 
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The squares and cubes of the first ten numbers are 
exhibited in the following table: 



Numbers 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Squares 


1 


4 


9 


16 


25 


36 


49 


64 


81 


100 


Cubes 


1 


8 


27 


64 


125 


216 


343 


512 


729 


1000 



Note. — The numbers in the first horizontal line are the square 
roots of the corresponding numbers in the second line, and the cube 
roots of those in the third line. 

An imperfect power is one whose root can be obtained 
only approximately. Thus, v^ = 1.41421+. 



SQUARE ROOT 

236. To find the number of figures in the square root : 

1. The square root of 1 is 1, and the square root of 100 
is 10 (§ 235, Table); between 1 and 100 are all numbers 
consisting, of one or two figures, and between 1 and 10 
are all numbers consisting of one figure. Therefore, 

WTien a number consists of one or two figures^ its square 
root consists of one figure. 

2. The square root of 100 is 10, and the square root of 
10000 is 100; between 100 and 10000 are all numbers 
consisting of three or four figures, and between 10 and 
100 are all numbers consisting of two figures. Therefore, 

When a number consists of three or four figures^ its square 
root consists of two figures. 

3. In like manner it may be shown that. 

When a number consists of five or six figures^ its square 
root consists of three figures. 
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Principles. — I. If a number is pointed off into periods of 
two figures each^ the number of periods will be the same as 
the number of figures in the square root. 

II. The square of the units will be found in the first 
period^ the square of the tens in the second period^ the square 
of the hundreds in the third period, etc. 

1. Point off 368425. 368425. 

2. Point off 6.843256. 6.843256. 

3. Point off 83751.42963. 83751.429630. 

Rule. — Place a point over the order units^ and then over 
every second order from units to the left and to the right. 

Notes. — 1. The first period on the left of the integral part of 
the number will often contain but a single figure. 

2. When the first period on the right of the decimal part contains 
but a single figure, a cipher must be annexed to complete the period. 

4. Point off 864326 ; 4.758462; 7584.3769. 

5. Point off 97285.46138; 75300; .046827; .0625; .625. 

237. To find the square of a number in terms of its tens 
and units : 

1. Find the square of 16 in terms of its tens and units. 

Solution. — 16 = 10 + 6. Multiply- operation 

ing 10 + 6 by 6 and indicating the 16 = 10 + 6 

operation, we have (10 x 6) and (6x6) 16 = 10 + 6 

or 62. Multiplying 10 + 6 by 10, we — _ — — — — — 

have (10 x 10) or 10^ and (10 x 6), which ^^ " ^J^ ^ 1^ 

write underthe first (10x6). The sum _ 10 + (10x6) 

is 102+2(10 X 6) +62, which equals 256. 256 = 102 + 2(10 x 6) + 6« 
102 ig the square of the tens ; 2(10 x 6) 

is 2 times the tens by the units ; 62 is the square of the units. Hence, 
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The square of a number consisting of tens and units equals 
the square of the tens plus twice the product of the tens by the 
units plus the square of the units. 

Notes. — 1. 2(10 x 6) is the same as 2 x (10 x 6). See § 49. 

2. When a number is separated into any two parts its square always 
equals the square of tlie first part plus twice the product of the first 
part by the second plus the square of the second part. Thus, 156 = 15 
ten8+ 6 units ; and 1562= (15 tens)^ + 2(15 tens x 6 units) + (6 unit8)a, 
or 24336. 

If we express " tens " by " ^," and units by " «^," we have 
the formula (t -f- w)2 ^t^^2tu^ u^. 

238. To extract the square root of a number : 

1. Extract the square root of 256. 

Solution. — Point off 256 into periods of two operation 

figures each by placing a point over 6 and 2 (§ 236, a • , « 

Rule). 256(16 

The largest square in 2 (§ 235, Table) is 1 ; its root — 

is 1; place the root 1 on the right and subtract the 26)156 
square 1 from 2 ; the remainder is 1, to which bring 1^?. 

down the next period, 56. 

Double the root 1 and place the result 2 on the left of 156 for a 
trial divisor. Find how many times 2 is contained in 15 (making 
allowance for subsequent increase of the trial divisor) ; the result is 
6 ; place 6 in the root on the right of 1 and also on the right of 2, 
the trial divisor ; then 26 is the complete divisor. Multiply 26 by 6 
and subtract the product 156 from 156 ; the remainder is 0. There- 
fore, 256 Is a perfect square, and its square root is 16. 

Arithmetical Explanation 

The greatest square in 256 is 100, that is, 1 hundred or 1^ of the 
formula (f -\-2tu ■\- u^), and its square root is 1 (ten). Subtracting 
1 hundred from the whole square, 256 or t'^ + 2tu + u^, the remainder 
156 must represent 2tu-\- w^, that is, twice the tens by the units plus 
the square of the units. Since you do not know the units, take as a 
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1 1 1 1 1- 

D 
- 6X6=88 


1 1 1 1 1 1 1 1 1 

B 
10X6=60 


1 C 
- 10X6=60 


A 

10X10=100 



trial diyisor, twice the tens or 20, which is contained in 156 about 6 
times. The complete divisor is 26 (that is, 2 tens + 6 units), which 
multiplied by 6, the units* figure, gives 156, which is twice the tens by 
the units plus the units squared (2tu + u^). Since you have now 
exhausted the whole of 256 or t^ + 2tu + u\ 16 is the square root 
of 256. 

Geometrical Explanation 

After finding that the square 
root of the given number will con- 
tain two places of figures (tens and 
units), and that the figure in tens' 
place is 1 (ten), form a square 
figure (A) 10 in. on each side, 
which contains (§ 67) 100 sq. in.; 
taking this sum from the whole 
nimiber of squares, 156 sq. in. 
remain, which correspond to the 
number 156, left after subtracting 
on p. 285. 

It is obvious that to increase the figure A, and at the same time 
preserve it a square, both length and breadth must be increased 
equcUly ; and, since each side is 10 in. long, it will take twice 10, that 
is, 20 in., to encompass two sides of the square A. For this reason, 
10 is doubled in the numerical operation. 

Now determine the breadth of the addition to be made to each 
side of the square A. After increasing each side equally, it will 
require a small square, D, of the same breadth as each of the fig- 
ures B and C, to complete the entire square ; hence, the superficial 
contents of B, C, and D, must be equal to the remainder, 156. Now 
their contents are obtained by multiplying their length' by their 
breadth. 

Then the figure in the units' place — that is, the breadth of B and 
C — must be found by trial, and it will be somewhat less than the 
number of times the length of B and C (20) is contained in the re- 
mainder (156). 20 is contained in 156 more than 7 times; let us 
try 7 ; 7 added to 20 makes 27 for the whole length of B, C, and 
D, and this, multiplied by 7, gives 189 for their superficial contents ; 
this being more than 156, the breadth (7) was taken too great. Next^ 
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try 6 for the length and breadth of D ; adding 6 to 20 gives 26 for 
the length of B, C, and D ; multiplying 26 by the breadth (6) gives 
156 for the superficial contents of B, C, and D. 

Hence, the square root of 256 is 16 ; or, when 256 sq. in. are 
arranged in the form of a square, each side is 16 inches. 

2. Extract the square root of 758.436. 

OPEBATION 

Solution.— Point off 758.436 into t58 4360^27 53 

periods of two figures each by placing ' V. • + 

a point over 8 and then over 7 to the A7\qkq 

left, and 3 and to the right (§ 236, tit 

Rule). Then find the figures of the 

root as in Ex. 1. The last remainder 645)2943 

is 5351. Therefore, 758.436 is an im- ' ^^25 

perfect square, and its square root is 6503)21860 

27.53 + . 16509 

5351 

Note. — By bringing down one or more periods of decimal ciphers, 
the operation might be continued to any required number of decimal 
places in the root. 



3. Extract the square root of 

Solution. — The square root of the numerator 256 is 16, and the 
square root of the denominator 625 is 25 (Ex. 1) ; therefore, the square 
root of jfS is JJ- 

4. Extract the root of |^. 

Solution. — J reduced to a decimal is .376. The square root of 
.375, to five decimal places, is .61237 (Ex. 2) ; therefore, the square 
root of jis .61237+. 

Rule. — 1. Point off the given nv/mher into periods of 
two figures each. 

2. Find the greatest square in the first period on the left; 
place its root on the rights like a quotient in division; sub- 
tract the square from the periods and to the remainder bring 
down the nea^ period for a dividend. 
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3. Dovhle the root founds and place it on the left of the 
dividend for a trial divisor. Fiyid how many times the 
trial divisor is contained in the dividend^ exclusive of 
the right-hand figure ; place the qtiotient in the root^ and 
also on the right of the trial divisor. 

4. Multiply the complete divisor by the last figure of the 
root; subtract the product from the dividend^ and to the 
remainder bring down the next period for a new dividend. 

5. Double the whole root founds for a new trial divisor^ 
and continue the operation in the same manner until all the 
periods are brought down. 

Notes. — 1. When the liumber is an imperfect square, the opera- 
tion may be continaed to any required number of decimal places in 
the root by bringing down periods of decimal ciphers (Ex. 2). 

2. To extract the square root of a common fraction : (1) when 
both terms are perfect squares, extract the square root of the numera- 
tor and then of the denominator (Ex. 8) ; (2) when both terms are 
not perfect squares, reduce the fraction to a decimal and extract the 
square root of the decimal (Ex. 4). 



Extract the square 


1 root of: 








5. 529. 


23. 


17. 


915.0626. 


80.25. 


6. 626. 


25. 


18. 


.0196. 


.14. 


7. 6561. 


81. 


19. 


1.008016. 


1.004. 


8. 56644. 


238. 


20. 


.00822649 


1. .0907. 


9. 390625. 


625. 


21. 


fW- 


5^- 


10. 1679616. 


1296. 


22. 


mi- 


H- 


11. 6764801. 


2401. 


23. 


30f 


^' 


12. 43046721. 


6561. 


24. 


10. 


8.16227 +. 


13. 987656329. 


81427. 


25. 


2. 


1.41421+ . 


14. 289442169. 


17013. 


26. 


I 


.81649+. 


15. 234.09. 


15.3. 


27. 


6f 


2.5298+ . 


16. 145.2025. 


12.05. 


28. 


384|. 


19.61049+. 
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239. To extract the square root of a perfect square by 
factoring : 

"i. Extract the square root of 441. 

Solution. — 441 = 3x3x7x7; hence, VJil = 3 x 7 = 21. 

Rule. — Resolve the number into its prime factors^ and 
find the product of one of each two equal factors. 



Extract the 


square 


root of: 






2. 16. 




4. 


6. 400. 


20. 


3. 36. 




6. 


7. 1764. 


42. 


4. 100. 




10. 


8. 5184. 


72. 


5. 225. 




15. 


9. 3025. 


65. 



240. Given two of the sides of a right-angled triangle to 
find the third side : 

A triangle is a plane figure bounded by- 
three straight lines, called its sides. 




Thus, ABC \%9, triangle ; its sides are AB, BC, and AC. 

When one of the sides is perpendicular to another, they 
form a right angle, and the- triangle is called a right-angled 
triangle. 

Thus, the triangle DEF is a right-angled tri- ^ 

angle because the side FE is perpendicular to the 
Bide DE. 



The side opposite the right angle is called the hypote- 
nuse; the other two sides, the base and the perpendicular. 

Thus, in DEFy DF is the hypotenuse, DE the base, and EF the 
perpendicular. 

ray's mod. pract. ar. — 19 
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Proposition. — The sqiMre described on the hypotenuse of 
4M fight-angled triangle is equal to the sum of the squares 
described on the other two sides. 

Draw a right-angled triangle, ABC^ 
with the side BC 4: in., and the side 
AC ^ in.; then, the side AB will be 
5 in. Describe a square on each side 
of the triangle, and divide each square 
into smaller squares of 1 in. to the 
side. The square described onAB will 
contain 25 square inches, and the two 
squares described on BC and AC will 
contain 16 + 9 = 25 square inches. 

I. To find the hypotenuse : 

Rule. — To the squar^e of the base add the square of 
the perpendicular^ and extract the square root of the sum. 

n. To find the base or the perpendicular : 

Rule. — From the square of the hypotenuse subtract the 
square of the other given side^ and extract the square root 
of the difference. 

1. The base and perpendicular of a right-angled triangle 
are 30 and 40. What is the hypotenuse? 50. 

2. The hypotenuse of a right-angled triangle is 100, 
and the base 60. What is the perpendicular ? 80. 

3. A castle 45 yd. high is surrounded by a ditch 60 yd. 
wide. What length of rope will reach from the outside 
of the ditch to the top of the castle ? 75 yd. 

4. A ladder 60 ft. long reaches a window 37 ft. from 
the ground on one side of the street, and, without moving 
\t at the foot, will reach one 23 ft. high on the other side. 
Find the width of the street. 102.65 ft. 
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5. A tree 140 ft. high is in the center of a circular 
island 100 ft. in diameter; a line 600 ft. long reaches 
from the top of the tree to the further shore. What is 
the breadth of the stream, the land on each side being of 
the same level ? 533.43 + ft. 

6. A room is 20 ft. long, 16 ft. wide, and 12 ft. high. 
What is the distance from one of the lower corners to the 
opposite upper corner? 28.28 -f- ft. 

241. Given the area of a square to find its side (§ 67): 
Rule. — Extract the square root of the area, 

1. The area of a square field is 6241 sq. rd. What is 
the length of one side ? 79 rd. 

2. The surface of a square table contains 8 sq. ft. 4 sq. 
in. What is the length of one side ? 2 ft. 10 in. 

3. The area of a circle is 4096 sq. yd. What is the 
side of a square of equal area ? 64 yd. 

4. A square field measures 4 rd. on each side. What 
is the length of the side of a square field which contains 

9 times as many square rods ? 12 rd. 

5. What is the length of one side of a square lot con- 
taining 1 acre ? 208.71 + ft. 

CUBE ROOT 

242. To find the number of figures in the cube root : 

1. The cube root of 1 is 1, and the cube root of 1000 is 

10 (§ 235, Table); between 1 and 1000 are all numbers 
consisting of one, two,* or three figures, and between 1 and 
10 are all numbers consisting of one figure. Therefore, 

When a number consists of one^ two^ or three figures^ its 
cube root consists of one figure. 



292 EVOLUTION 

2. The cube root of 1000 is 10, and the cube root of 
1000000 is 100 ; between 1000 and 1000000 are all num- 
bers consisting of four, five, or six figures, and between 
10 and 100 are all numbers consisting of two figures. 
Therefore, 

When a number consists offour^five^ or six figures^ its cube 
root consists of two figures, 

3. In like manner it may be shown that, 

When a number consists of seven^ eighty or nine figures^ its 
cube root consists of three figures. 

And so on. Therefore, 

Principles. — I. If a number is pointed off into periods 
of three figures each^ the number of periods will be the same 
as the number of figures in the cube root. 

II. 77ie cube of the units will be found in the first period^ 
the cvhe of the tens in the second period^ the cube of the 
hundreds in the third period^ etc. 

1. Point off 876453921. 876453921. 

2. Point off 7.356849227. 7.356849227. 

3. Point off 37683.5624. 37683.562400. 

Rule. — Place a point over the order units^ and then over 
every third order from units to the left and to the right. 

Notes. — 1. The first period on the left of the integral part of the 
number will often contain but one or two figures. 

2. When the first period on the right of the decimal part con- 
tains but one or two figures, ciphers must l^e annexed to complete the 
period. 

4. Point off 138975462 ; 3.561325482; 684536.256403. 

5. Point off 2756.56843', 98451.3276; .856375; .0064, 
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243. To find the cube of a number in terms of its tens 
and units : 

1. Find the cube of 24 in terms of its tens and units. 

OPERATION 

24« = (20 + 4)2 = 

676= 202 + 2(20x4) + 4« 

24= 20 + 4 

2304 = (20« X 4) + 2(20 x 4«) + 4» 

1152 = 208 + 2(202x4)+ (20x48) 
13824 = 20» + 3(202 x 4) + 3(20 x 42) + 4» 

Solution. — The cube of 24 = 24 x 24 x 24 or 242 ^ 24. The 
square of 20 + 4 = 202 + 2(20 x 4) + 42 (§ 237). Multiplying this 
first by 4 and then by 20 and adding, the result is 20« + 3(202 ^ 4) 
+ 3(20 X 42)+ 4«, which equals 13824. 20« is the cube of the tens; 
3(202 X 4) is 3 times the square of the tens by the units; 3(20 x 42) is 
3 times the tens by the square of the units ; 4^ is the cube of the units. 

The cube of a number consisting of tens and units equals 
the cube of the tens plus three times the product of the square 
of the tens by the units^ plus three times the product of the 
tens by the square of the units plus the cube of the units. 

If we express tens by t and units by w, we have the 
formula : (« + 'm)^ = ^ + 3 «2^ + 3 tu^ + u\ 

244. To extract the cube root of a number : 
1. Extract the cube root of 13824. 

Solution. — Point off 13824 into periods of three figures each by 
placing a point over 4 and 3. 

The largest cube in 18 is 8; its operation ^ ^ 

root is 2 ; place the root 2 on the 13824(24 

right, and subtract the cube 8 from 



13; the remainder is 5, to which 3 x 202= 1200 

bring down the next period 824. 3 x (20 x 4) = 240 

Square the root 2 (tens) or 20 4x4 = __16 

and multiply it by 3, the result, 1456 



5824 



5824 
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1200, is the trial divisor. Find how many times 1200 is contained in 
5824 ; the result is 4 ; place 4 in the root on the right of 2. 

Multiply 8 times 2 tens by 4 and square 4 ; add the products 240 
and 16 to 1200;\the sum 1456 is the complete divisor. Multiply 1456 
by 4, and subtract the product 5824 from 5824 ; the remainder is 0. 
Therefore, 13824 is a perfect cube, and its cube root is 24. 

Arithmetical Explanation 

The greatest cube in 13824 is 8000, that is, 8 thousand or ^ of the 
formula (§ 243), and its cube root is 2 (tens). Subtracting 8 thousand 
from the whole cube 13824, or «« + 3 ^^u + 3 tu^ + w*, the remainder 
5824 must represent Zt^u + Z tu^ + w*, that is 3 times the product of 
the tens squared by the units, plus 3 times the product of the tens by 
the units squared, plus the units cubed. Since you do not know the 
units, take as a trial divisor 3 times the square of the 2 tens. The 
result 1200 (3 1^) is contained in 5824 about 4 times. Since Sthi + 
Stu^-\-u^ = u(^t^+^tu + w2), before multiplying the trial divisor 1200 
(3 1^) by tt, the units, we must add to it 3 fu + w^ . 3 <m = 3 x 2 tens x 4 
or 3 X (20 X 4) = 240; ti^ = 4 X 4 = 16. The complete divisor is 1200 + 
240 + 16 or 1456 ; which multiplied by 4, the units' figure, gives 5824. 
Since you have now exhausted the whole of 13824, or ^ + 3 i% + 
8 tu^-{- M», 24 is the cube root of 13824. 

Geometrical Explanation 

After finding that the cube root of the given number will contain 
two places of figures (tens and units), and 
that the figure in the tens' place is 2, form 
a cube. A, Fig. 1, 20 (that is, 2 tens) in. 
long, 20 in. wide, and 20 in. high ; this cube 
will contain 20 x 20 x 20 = 8000 cu. in. ; take 
this sum from the whole number of cu. in., 
and 5824 cu. in. are left. 

It is obvious that to increase the figure 
-4, and at the same time preserve it a cube, 
the length, breadth, and height must each 
receive an equal addition. Then, since 
each side is 20 in. long, square 20, which 
gives 20 X 20 = 400, for the number of 
square inches in each face of the cube ; and since an addition is to be 




Fig. 1. 
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Fig. 2. 



made to three sides, multiply the 400 by 3, which gives 1200 for the num- 
ber of square inches in the 3 sides. This 1200 is called the trial divisor^ 
because, by means of it, the thickness of the additions is determined. 

By examining Fig. 2 it will be seen that, after increasing each of 
the three sides equally, there will be required 3 oblong solids, C, C, C^ 
of the same length as each of the sides, 
and whose thickness and height are 
each the same as the additional thick- 
ness ; and also a cube, Z>, whose length, 
breadth, and height are each the same 
as the additional thickness. Hence, 
the solid contents of the first three rec- 
tangular solids, the three oblong solids, 
and the small cube, must together be 
equal to the remainder (5824). 

Now find the thickness of the addi- 
tions. It will always be something 
less than the number of times the trial 
divisor (1200) is contained in the divi- 
dend (5824). By trial, we find 1200 is contained 4 times in 5824; 
proceed to find the contents of the different solids. The solid con- 
tents of the first three additions, B, B, B, are found by multiplying 
the number of square inches in the face by the thickness (§ 70); 
there are 400 sq. in. in one face of each, and 400 x 3 = 1200 sq. in. in 
one face of the three; multiplying this by 4 (the thickness) gives 
4800 cu. in. for their contents. The solid contents of the three 
oblong solids, C, C, C, are found by multiplying the number of square 
inches in the face by the thickness. There are 20 x 4 = 80 sq. in. in 
one face of each, and 80 x 3 = 240 sq. in. in one face of the three ; 
multiplying by 4 (the thickness) gives 960 cu. in. for their contents. 
Lastly, find the contents of the small cube, Z), by multiplying together 
its length, breadth, and thickness ; this gives 4 x 4 x 4 = 64 cu. in. 

If the solid contents of the several additions 
are added together, as in the margin, their sum, 
6824 cu. in., will be the number of cubic inches 
remaining after forming the first cube, A. 
Hence, when 13824 cu. in. are arranged in the 
form of a cube, each side is 24 in. ; that is, the 
cube root of 13824 is 24. 



ADDITIONS 

B, B, B = 4800 cu. in. 

CyCyC= 960 cu. in. 

D = 64 cu. in. 

Sum, 5824 cu. in. 
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2. Extract the cube root of 413.5147. 

OPERATION 

413.514700(7.45+ 
343 



8 X 70* = 14700 

3x(70x4) = 840 

4x4 = 16 

15556 



3 X 7402 _ 1642800 
3 X (740x5)= 11100 

5x5 = 25 

1653925 



70514 



62224 



8290700 



8269625 



21075 



Solution. — Point off 413.5147 into periods of three figures each by 
placing a point over 3, and then over 4 and to the right (§ 242, 
Rule). Then find the figures of the root as in Ex. 1. The last re- 
mainder is 21075. Therefore, 413.5147 is an imperfect cube, and its 
cube root is 7.45+. 

Note. — By bringing down one or more periods of decimal ciphers 
the operation might be continued to any required number of decimal 
places in the root. 

3. Extract the cube root of ^^^. 

Solution. — The cube root of the numerator 2197 is 13 and the 
cube root of the denominator 13824 is 24 (Ex. 1) ; therefore, the 
cube root of ^VA^ is if- 

4. Extract the cube root of ^. 

Solution. — J reduced to a decimal is .8. The cube root of .8 to 
three decimal places is .928 (Ex. 2) ; therefore, the cube root of | ia 
.928+. 

Rule. — 1. Point off the given number into periods of 
three figures each. 

2. Find the greatest cube in the first period on the left ; 
place its root on the rights like a quotient in division; suh^ 
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tract the cvhe from the period^ and to the remainder bring 
down the next period for a dividend. 

3. For a trial divisor take three times the sqiuire of the 
root already founds considered as tens^ and divide the divi- 
dend by it. The quotient (^or quotient diminished} mil be 
the second figure of the root. 

4. To this trial divisor^ add three times the product of the 
first figure of the root considered as tens, by the second 
figure and also the square of the second figure. The sum is 
the complete divisor. 

5. Multiply the complete divisor by the last figure of the 
root ; subtract the product from the dividend, and to the 
remainder bring down the next period for a new dividend. 

6. Mnd a new trial divisor as before, and continue the 
operation in the same manner until all the periods, are brought 
dotvn. 

Notes. — 1. When the number is an imperfect cube, the operation 
may be continued to any required number of decimal places in the 
root by bringing down periods of decimal ciphers (Ex. 2). 

2. To extract the cube root of a common fraction : when both 
terms are perfect cubes, extract the cube root of the numerator 
and then of the denominator (Ex. 3) ; when both terms are not per- 
fect cubes, reduce the fraction to a decimal and extract the cube root 
of the decimal (Ex. 4). 

Extract the cube root of: 



5. 


91125. 


45. 


11. 


629475129. 


809, 


6. 


195112. 


58. 


12. 


958585256. 


986. 


7. 


912673. 


97. 


13. 


14760213677. 


2453, 


8. 


1225043. 


107. 


14. 


128100283921. 


. 5041, 


9. 


13312053. 


237. 


15. 


53.157376. 


3.76, 


10. 


102503232 


468. 


16. 


.199176704. 


.684, 
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17. 


HI- 


f 


21. 2. 


1.259+ 


18. 


im- 


H- 


22. 9. 


2.080+ 


19. 


^im- 


u- 


23. 200. 


5.848+ 


20. 


^m- 


H- 


24. 9J. 


2.092+ 



245. Given the solid contents of a cube to find its side 
(§70): 

Hule. — Extract the cube root of the solid contents. 

1. The contents of a cubical cellar are 1953.126 cu. ft. 
Find the length of one side. 12.5 ft. 

2. Sixty-four 3-inch cubes are piled in the form of a 
cube. What is the length of each side ? 1 ft. 

3. A cubical box contains 512 half-inch cubes. What 
are the dimensions of the box inside ? 4 in. 

4. A cubical excavation contains 450 cu. yd. 17 cu. ft. 
What are its dimensions ? 23 ft. 

5. Find the side of a cube equal to a mass 288 ft. long, 
216 ft. broad, and 48 ft. high. 144 ft. 

6. The side of a cubical vessel is 1 foot. Find the 
side of another cubical vessel that contains 3 times as 
much. 17.306+ in. 

7. What is the length of one side of a cistern of cubical 
form, containing 1331 solid feet ? 11 ft. 

8. A cubical box contains 474552 cu. in. What is the 
area of one of its sides ? 42J sq. ft. 

9. How many square feet of zinc will be needed to line 
the five sides of a cubical tank containing 1728 cu..ft. ? 

720 sq. ft. 

10. Find the length of one side of a cubical marble 

pedestal containing 373248 cu. in. 6 ft. 
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MEASUREMENT OF SURFACES 

246. A line has length without breadth or thickness. 

Lines are either straight or curved. ^ ^ 

When two lines meet, they form an 

angle. 

Note. — The point at which the lines meet is called the vertex of 
the angle. 

Angles are either amite^ obtuse^ or right I 

angles. 

When two straight lines are perpendicular I — 

to each other, they form a right angle. 

An acute angle is less than a right angle. 

An obtuse angle is greater than a right . 
angle. \ 

When two straight lines are everywhere 
equally distant they are parallel. . 

A surface has length and breadth without thickness. 

Surfaces are either plane or curved. 

Thus, the surface of a table or a floor is plane ; that of a bail or a 
globe is curved. 

A plane figure is a portion of a plane surface bounded 
by straight or by curved lines. 

A polygon is a plane figure bounded by straight lines. 

Note. — The straight lines are called the sides of the polygon ; the 
perimeter of a polygon is the sum of all its sides. The apothem of a 
regular polygon is the perpendicular line drawn from the center of the 
polygon to the middle of one of its sides. 
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A triangle is a plane figure bounded by 
three straight lines. 

Note. — If one side is taken for tHe base, the perpeudicuiar let fall 
upon the base from the opposite angle is called the altitude of the 
triangle. 

A quadrilateral is a plane figure bounded by four 
straight lines. 

There are three kinds of quadrilaterals : the trapezium^ 
the trapezoid, and the parallelogram. 

A trapezium is a quadrilateral with no 
two sides parallel. 

A trapezoid is a quadrilateral with only 
two sides parallel. 

A parallelogram is a quadrilateral with 
its opposite sides equal and parallel. 




Note. — If one side is taken as the base, the perpendicular let fall 
upon the base from the opposite side is called the altitude of the 
parallelogram. Parallelograms may be rectangles (squares or ob« 
longs), rhombuses, or rhomboids. 

A rectangle is a parallelogram with all its 
angles right angles. 

A square is a rectangle with all its sides 
equal. 

A rhombus is a parallelogram with all its 
sides equal, and its angles not right angles. 

A rhomboid is a parallelogram with only r 7 

its opposite sides equal, and its angles not / / 

right angles. ' 

A polygon of five sides is called a penta- 
gon ; of six, a hexagon ; of eight, an octagon. 

A diagonal is a line joining two angles 
not adjacent. 
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A circle is a plane figure bounded by a 
curved line, every point of which is equally 
distant from a point within called the center. 

The circumference of a circle is the curved 
line that bounds the figure. 

The diameter of a circle is a. straight line passing 
through the center, and terminated, both ways, by the 
circumference. 

The radius of a circle is a straight line drawn from the 
center to the circumference ; it is half the diameter. 

247. To find the area of a parallelogram : 

Rule. — Multiply the base by the altitude. 

Explanation. — The area of a parallelogram is equal to the area 
of a rectangle, having an equal base and the 
same altitude ; but the area of the rectangle is 
equal to its length multiplied by its breadth 
(§ 68); hence, the area of a parallelogram is 
equal to its base multiplied by its altitude. 

1. How many square feet are there in a floor 17 ft. 
long and 15 ft. wide ? 255 sq. ft. 

2. How many acres of land are there in a rectangle 
120 rd. long and 84 rd. wide ? 68 A. 

3. How many acres are there in a square field, each 
side of which is 65 rd. ? 26 A. 65 sq. rd. 

4. How many acres are there in a field in the form of 
a rhombus, each side measuring 35 rd., and the perpen- 
dicular distance between two sides being 16 rd. ? 

3 A. 80 sq. rd. 

5. Find the difference in area between a floor 30 ft. 
square, and two others each 15 ft. square. 50 sq. yd. 
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6. A table is 3 ft. 4 in. long, and 2 ft. 10 in. wide. 
How many square feet are in its surface ? 

Solution. — 3 ft. 4 in. = SJ or V ft; 2 ft. 10 in. = 2J or V ft. 
The surface of the table is y x V = ^1 sq. ft. 

7. How many square feet are there in a marble slab 
6 ft. 6 in. long and 1 ft. 8 in. wide ? 9J sq. ft. 

8. How many square yards are there in a ceiling 25 ft. 
9 in. long, and 21 ft. 3 in. wide ? 

60 sq. yd. 7 sq. ft. 27 sq. in. 

9. A room is 10 ft. long. How wide must it be to 
contain 80 sq. ft. ? 8 ft. 

10. How many yards of carpet, IJ yd. wide, will cover 
a floor 18 ft. long and 15 ft. wide ? 20 yd. 

U. How many yards of flannel, | yd. wide, will it take 
to line 3 yd. of cloth, 1 J yd. wide ? 6 yd. 

12. How many yards of carpet, 1^ yd. wide, will it 
take to cover a floor 21 ft. 3 in. long and 13 ft. 6 in. 
wide ? 25 J yd. 

13. A rectangular field is 15 rd. long. What must be 
its width to contain 1 A. ? 10| rd. 

24& To find the area of a trapezoid: 

Rule. — Mvltiply half the %um of the parallel sides hy the 
altitude. 

Explanation. — The base of a parallelo- 
gram having the same altitude and an equal 
area is one half the sum of the parallel sides of 
the trapezoid. 

1. The parallel sides of a trapezoid are 2 ft. 2 iii. and 
2 ft. 11 in. ; its altitude is 11 in. What is its area? 

2 sq. ft. 47J sq. in. 
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2. A field is in the form of a trapezoid ; one of the 
parallel sides is 26 rd., and the other 19 rd. ; the width is 
32 rd. How many acres are there in the field ? 

4 A. 64 sq. rd. 

3. How many square yards are there in a piece of roof 
10 ft. 8 in. wide on the lower side, and 6 ft. 2 in. wide on 
the upper side, the length being 12 ft. ? 

11 sq. yd. 2 sq. ft. 

249. To find the area of a triangle: 

1st. When the base and altitude are given : 

Rule. — Multiply the base by half the altitude. 

Explanation. — The area of a triangle is 
one half the area of a parallelogram having the 
same base and altitude. 

2d. When the three sides are given : 

Rule. — 1. From half the sum of the three sides subtract 
each side separately. 

2. Find the product of the half -sum and the three remain- 
ders^ and extract the square root of this product. 

1. The base of a triangle is 15 ft. and its altitude 12 ft. 
What is its area ? 90 sq. ft. 

2. One side of a triangular lot is 44 rd., and the per- 
pendicular distance from the angle opposite to this side 
is 18 rd. How many acres are in the lot ? 2 A. 76 sq. rd. 

3. What is the area of a triangle of which the base is 
12 ft. 6 in. and the altitude 16 ft. 9 in. ? 

11 sq. yd. 5 sq. ft. 99 sq. in. 

4. Find the area of a triangle whose sides are 13 ft., 
14 ft., and 15 ft. 84 sq. ft. 

5. The sides of a triangle are 30 ft., 40 ft., and 50 ft. 
What is the area ? 66 sq. yd. 6 sq. ft. 
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250. To find the area of a trapezium or other Irregular 
figure: 

Rule. — 1. Divide the figure into triangles by diagonals. 
2. Find the areas of the triangles^ and add them together. 

1. Find the area of a field in the form of a trapezium, 
of which a diagonal is 50 rd. and the perpendiculars to 
the diagonal from the opposite angles 30 rd. and 20 rd. 

7 A. 130 sq. rd* 

251. To find the area of a regular polygon: 
Rule. — Multiply the perimeter by half the apothem. 

1. Find the area of a regular pentagon whose sides are 
each 8 in. and apothem 6.44 in. 108.8 sq. in. 

2. Find the area of a regular hexagon whose sides are 
each 3 in. and apothem 2.6 in. 23.4 sq. in. 

252. To find the circumference of a circle when the 
diameter is given : 

Rule. — Multiply the diameter by 3.1416. 

To find the diameter of a circle when the circumference 
is given: 

Rule. — Divide the circumference by 3.1416. 

1. The diameter of a circle is 48 ft. What is the cir- 
cumference ? 150 ft. 9.56 in. 

2. The circumference of a circle is 15 ft. What is the 
diameter ? 4 ft. 9.3 in. 

3. The diameter of a wheel is 4 ft. What is its cir- 
cumference? 12 ft. 6.8 in. 

4. If the girth of a tree is 12 ft. 5 in., what is its 
diameter? 3 ft. 11.43 in. 

5. What is the circumference of the earth, the diameter 
being 7912 mi. ? 24856+ mi. 
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253. To find the area of a circle, when the radius is 
given : 

Rule. — Multiply the square of the radius by 3.1416. 

To find the radius of a circle when the area is given : 

Rule. — Divide the area by 3.1416, and extract the square 
root of the quotient. 

1. Find the area of a circle whose radius is 21 ft. 

153 sq. yd. 8 sq. ft. 64 sq. in. 

2« The area of a circle is 6 sq. ft. 98.116 sq. in. What 
are its diameter and circumference ? 

2 ft. 11 in.; 9 ft.- 1.9+ in. 

3. How long a rope will it take to fasten a horse to a 
post so that he may graze over 1 A. of grass, and no 
more ? 7 rd. 2 ft. 3 in. 

4. Two circles, 10 and 16 ft. in diameter, have the sam© 
center. What is the area of the ring between their cir- 
cumferences ? 122 sq. ft. 76 sq. in. 

5. The area of a circle is 1 square foot. What is its 
diameter ? 13.64 in^ 

Similar Plane Figures 

254. Similar plane figures are such as have the same 
form ; or have angles equal each to each, the same number 
of sides, and the sides containing the equal angles propor- 
tional. 

Note. — All circles, squares, equiangular triangles, and regular 
polygons of the same number of sides are similar figures. The like 
dimensions of circles, that is, their radii, diameters, and circumfer- 
ences are proportional. 

ray's mod. pract, ar. — 20 
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Principles. — I. The areas of similar plane figures are to 
each other as the squares of their like dimensions. 

n. The like dimensions of similar plane figures are to 
each other as the square roots of their areas. 

1. The area of a circle is 10 square inches. What is 
the area of a circle whose diameter is twice as great ? 

Solution. — 1« :2a:: 10:? i2ii2=40. 40 sq. in. Ans. 

2. The diameter of a circle whose area is 28^ sq. in. is 
6 in. Find the diameter of a circle whose area is 113 
sq. in. 

Solution.— 28J : 113 : : 1 :4. Vi : Vi : : 6 :? ^j^ = 12 in. Ans. 

3. A circular room has a diameter of 75 feet. Find the 
diameter of a circular room ^ as large. 43.3 ft. 

4. If 63.39 rods of fence will inclose a circular field 
of 2 A., how many rods will inclose a circular field of 
8 A. ? 77.63 rods. 

. 5. If the area of a circle is 1 sq. ft., what is the area of 
a circle with a radius 4 times as large ? 16 sq. ft. 

6. A circle 30 ft. in diameter is how many times as large 
as one 6 ft. in diameter ? 25 times. 

7. If the side of a square field containing 10 A. is 40 rd., 
find the side of a square field containing 30 A. 69.28 rd. 

8. Two circles are to each other as 9 to 16. The di- 
ameter of the less is 112 feet. Find the diameter of the 
greater. 149|^ ft. 

9. The radius of a circular garden bed which has an 
area of 78.54 sq. ft. is 5 ft. Find the radius of a similar 
bed having an area of 19.635 sq. ft. 2^ ft. 
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A solid, or body, has length, breadth, and thickness. 

A prism is a solid with two parallel bases, which 
are polygons, and with its faces parallelograms. 

Note. — A prism is triangular, quadrangular, etc., accord- 
ing to the shape of the base. 

A right prism has its faces rectangles. 

The altitude of a prism is the perpendicular let 
fall from one base upon the other. 

The convex surface of a prism is the sum of the areas of 
its faces. 

A parallelopipedon is a prism with its 
bases parallelograms. 

A right parallelopipedon is a solid with 
six rectangular faces. 

A cube is a solid with six equal square faces. 

A pyramid is a solid with one base, which 
is a polygon, and with its faces triangles. 

A right pyramid has all its faces equal. 

The slant height of a right pyramid is the 
perpendicular from the vertex to the middle 
of each side of the base. 

The three round bodies are the cylinder^ 
the cone^ and the sphere. 

A cylinder is a solid with two parallel bases, 
which are circles, and with a curved surface. 

The axis of a cylinder is a line joining the 
centers of the two bases. 

The convex surface of a cylinder is the area 
of its curved surface. 

A cone is a solid with one base, which is a 
'Circle, and with a curved surface terminating in an apex. 
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A sphere is a solid with a curved sur- 
face, every point of which is equally 
distant from a point within called the 
center. 

The Yolnme of a body is its solid 
contents. 

256. To find the convex surface of a right prism : 
Rule. — Multiply the perimeter of the base by the altitude. 

To find the convex surface of a cylinder : 

Rule. — Multiply the circumference of the base by the 
altitude. 

To find the entire surface of a prism or of a cylinder : 

Rule. — To the convex surface add the areas of the two 
bases. 

1. Find the surface of a cube, each side of which is 
87 in. 6 sq. yd. 3 sq. ft. 6 sq. in. 

2. Find the surface of a right prism, with a triangular 
base, each side of which is 4 ft., the altitude of the prism 
being 5 ft. 73.85+ sq. ft. 

3. Find the surface of a box that is 3 ft. 6 in. long, 
2 ft. 9 in. wide, and 1 ft. 10 in. high. 42J sq. ft. 

4. Find the surface of a cylinder, its altitude being 5 ft. 
and the radius of the base 2 ft. 87.96+ sq. ft, 

257. To find the volume of a prism or of a cylinder : 

Rule. — Multiply the area of the base by the altitude. 

Note. — The rule for finding the volume of a right parallelopipedon 
is given in § 70. 



MEASUREMENT OF SOLIDS 309 

1. Find the volume of a right parallelopipedon, of which 
the length is 12 ft., the width 3 ft. 3 in., and the height 
4 ft. 4 in. 169 cu. ft. 

Solution. — 3 ft. 3 in. = 3^ ft. or V ft. ; 4 ft. 4 in. = 4^ ft. or y ft. 
Therefore, the volume of the parallelopipedon is 12 x ^ x J^ = 169 
cu. ft. 

2. How many cubic yards are there in a room 24 ft. 
long, 18 ft. 6 in. wide, and 10 ft. 7 in. high ? 

174 cu. yd. 1 cu. ft. 

3. Each side of the base of a triangular prism is 2 ft. ; 
its altitude is 14 ft. What is the volume of the prism ? 

24J cu. ft. nearly. 

4. Find the volume of a cylinder whose altitude is 12 ft. 
and the radius of the base 2 ft. 150.8 cu. ft. nearly. 

5. How many cubic inches are there in a peck measure, 
the diameter of the bottom being 9J in. and the depth 
8 in.? 637.6+ cu. in. 

2S8l To find the convex surface of a right pyramid : 

Rule. — Multiply the perimeter of the base hy the slant 
height^ and take half the prodiLct, 

To find the convex surface of a cone : 

Rule. — Multiply ike circumference of the base hy the slant 
height^ and take half the product. 

To find the entire surface of a pyramid or of a cone : 
Rule. — To the convex surface add the area of the base, 

1. Find the entire surface of a right pyramid, with a 
triangular base, each side of which is 5 ft. 4 in., the slant 
height of the pyramid being 7 ft. 6 in. 72.3+ sq. ft. 
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2. What is the convex surface of a cone of which the 
slant height is 25 ft. and the diameter of the base 8 ft. 
6 in. ? 333.8 sq. ft. nearly. 

3. Find the entire surface of a cone of which the slant 
height is 4 ft. 7 in. and the diameter of the base 2 ft. 
11 in. 27.6+ sq. ft. 

259. To find the volttme of a pyramid or of a cone : 

Rule. — Multiply the area of the base hy the altitude^ and 
take one third of the product. 

1. Find the volume of a square pyramid of which each 
side of the base is 5 ft. and the altitude 21 ft. 175 cu.ft. 

2. Find the volume of a cone of which the altitude is 
15 ft. and the radius of the base 5 ft. 392.7 cu. ft. 

3. A square pyramid is 477 ft. high; each side of its 
base is 720 ft. How many cubic yards are there in the 
pyramid ? 3052800 cu. yd. 

4. The diameter of the base of a conical glass house is 
37 ft. 8 in., and its altitude 79 ft. 9 in. What is the space 
inclosed? 29622+ cu. ft. 

260. To find the surface of a sphere : 

Rule. — Multiply the square of the diameter by 3.1416. 

1. What is the surface of a sphere of which the diam«> 
eter is 1 ft.? 3.14+ sq. ft. 

2. What is the surface of a sphere of which the diam- 
eter is 4 ft. 6 in.? 63.6+ sq. ft. 

3. What is the area of the earth's surface, on the sup- 
position that it is a perfect sphere 7912 miles in diameter ? 

196663355.75+ sq. mi- 
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261. To find the volume of a sphere : 

Rule. — Multiply the cube of the diameter by one sixth 
0/3.1416, or .5236. 

1. Find the volume of a sphere 13 ft. in diameter. 

1150.3+ eu. ft. 

2. The volume of a sphere is 1 eu. ft. What is its 
diameter ? 14.9 in. nearly. 

Similar Solids 

262. Similar solids have the same form and differ from 
each other only in volume. 

Principles. — I. The volumes of similar solids are to each 
other as the cubes of their like dimensions. 

II. The like dimensions of similar solids are to each other 
as the cube roots of their volumes. 

1. If the volume of a 3-inch cube is 27 cu. in., what is 
the volume of a 7-in. cube ? 

Solution. — 38 : 7* : : 27 : ? ^^ ^ ^^^ = 343 cu. in. Ans. 

2. If the side of a cube containing 27 cu. in. is 3 in.^ 
what is the side of a cube containing 343 cu. in ? 

Solution. — v27: v343: :3:? — r— z — = — -—=7 in. Ans. 

3. If a rectangular solid 16 in. long contains 512 cu. 
in., find the length of a similar solid containing 64 cu. 
in. 8 in. 

4. The volume of a cone whose altitude is 8 in. is 
60.2656 cu. in. Find the volume of a similar cone whose 
altitude is 12 in. 169.6464 cu. in. 

5. A ball weighs 32 lb. Find the weight of a ball of 
the same material with half the diameter of the first. 4 lb. 
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263. 1. Four men engaged in trade ; A put in $ 1275, and 
B $ 1350 ; C put in $ 2580 more than B, and D put in as much 
as A and B together. How much did all put in ? $ 9180. 

2. A man traveled 6784 miles; 2324 miles by railroad, 
1670 miles in a stagecoach, 450 miles on horseback, 175 miles 
on foot, and the remainder by steamboat. How many miles 
did he travel by steamboat ? 2265 miles. 

3. Two trains leave a station at the same time and travel 
in the same direction, the first 38 miles an hour, and the second 
30 miles an hour. How far apart will they be at the end of 
two days ? 384 mL 

4. A factory made 16150 boxes on Monday, 17050 on Tues- 
day, 17364 on Wednesday, 17500 on Thursday, 18008 on Fri- 
day, and 18169 on Saturday. The week following 9000 more 
boxes were made than during the preceding week. How many 
boxes were made in the two weeks ? 217482. 

5. To allow 50 cubic feet of air per minute for each person, 
how many cubic feet of air per hour should pass through an 
assembly room containing 560 people ? 1680000 cu. ft. 

* 6. In a certain year the expenses of a government were 
$ 356195298. The revenues of the government for that year 
were $ 313390075. How much did the amount spent exceed 
the amount received ? $ 42805223. 

7. Commodore Dewey's fleet consisted of the Olympia, 5800 
tons ; Baltimore, 4600 tons ; Boston, 3189 tons ; Raleigh, 3182 
tons; Concord, 1700 tons; Petrel, 890 tons. What was the 
total tonnage of the fleet ? 19361 T. 

312 
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a A forest in Maine contains 3000 trees, of which one in- 
every 15 is a balsam. If the tourists cut down all the balsam 
trees, how many trees will be left ? 2800. 

9. If one mile of railroad requires 116 tons of iron, worth 
$ 65 a ton, what will be the cost of sufficient iron to construct 
a road 128 miles in length ? $ 965120. 

10. A fai-m consists of 7 fields, containing 12f acres, 18| 
acres, 9 acres, 2^ acres, 4f| acres, 8^ acres, and l^^ acres. 
How many acres are there in the farm ? 93.6375 A. 

11. How many bushels of corn, worth 55 cents a bushel, 
must be given in exchange for 3 pieces of cloth, each containing 
33 yards, at 25 cents a yard ? 45 bu. 

12. A farmer had \ of his sheep in one pasture, \ in another, 
and the remainder, which were 77, in a third pasture. How 
many sheep had he ? 140 sheep. 

13. A man bought 240 acres of land jt $ 15 an acre, giving 
in payment horses valued at $ 180 apiece. How many horses 
did he give ? 20. 

14. How much will 963 bushels of oats cost at 33^ cents per 
bushel ? $ 321. 

15. I paid $ 36 an acre for 50 acres of woodland. I sold the 
wood for $ 1576, and the land for $ 17 an acre. Did I gain or 
lose, and how much ? $ 626 gain. 

16. If a horse eats f of a bushel of oats in a day, in how 
many days will he eat 5\ bushels ? 14 days. 

17. A merchant sold his stock for $ 2000, which was at a loss 
of 10%. How much did the stock cost ? $ 2222f 

18. A grocer sold 18 boxes of soap, each containing 55 
pounds, at 10 cents a pound, and received as pay 66 barrels of 
apples, each containing 3 bushels. What was the price per 
bushel of the apples ? 50 ^. 

19. A man, having 271^ acres of land, sold ^ of it, and gave 
f of it to his son. What was the value of the remainder, at 
$57 per acre? $4513.6875. 
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ao. A man's income from an investment is $ 4000, which is 
16% of the sum invested. How much has he invested ? 

$ 26666|. 

21. If a rod 4 feet long casts a shadow 6| feet long, what is 
the length of the shadow that a rod 36| feet long will cast at 
the same time of day ? 60^ ft. 

22. A person after spending $ 40 more than .6 of his money 
had $ 60 less than .42^ of it left. How much money had he at 
first? $700. 

23. A grocer after selling ^, ^, \, and J of a quantity of 
sugar had 260 pounds left. How many pounds had he at first ? 

800 lb. 

24. What is the cost of 1250 yd. of silk at 87^ ^ per yard ? 

$ 1093.75. 

25. Twenty-three miles of a railroad, 47.95 miles long, cost 
$ 11578.40 per mile ; 12 miles cost $ 13357.82 per mile, and 
the remainder cost $ 19125.26 per mile. What was the aver- 
age cost per mile of the entire road ? $ 14061.92 +. 

26. How much will it cost to pave a walk, 60 ft. long and 
15 ft. wide, at $ 1.25 a square yard ? $ 125. 

27. Three men engage to do a piece of work. A can do it in 
12 days, B in 15 days, and C in 18 days. In what time can 
they do it together? 4|| days. 

2a At 16| cents a dozen, how much do 1935 dozen eggs 
cost? $ 322.50. •; 

29. I loaned a man a certain sum of money ; at one time he 
paid me $ 59.75, which was 12^% of the whole sum loaned to 
him. How much did I loan him ? $ 478. 

30. The distance around a circle is about 3.1416 times the 
distance across it. If the distance across a certain circular 
race course is 1710 feet, what is the distance around it ? 

5372.136 ft. 

31. What per cent of 15 pounds is 5 pounds 10 ounces, avoir- 
dupois weight? ' 37^%. 
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32. A broker in New York exchanged ^$ 25875 on the Suf- 
folk Bank, Boston, at ^%. How much brokerage did he re- 
ceive? $32.34. 

33. A girl wishes to divide two pieces of tape, one 42 ft. 
long, the other 56 ft., into pieces of equal length, each as long 
as possible. How long will each piece be after this division, 
and how many pieces will there be ? 14 ft., 7 pieces. 

34. If a grocer mixes 8 lb. of tea worth $ .60 a pound with 
6 lb. at $ .70 a pound, 2 lb. at $ 1.10, and 4 lb. at $ 1.20, what 
is 1 lb. of the mixture worth ? $ .80. 

35. If a man working 8| hours a day can finish a piece of 
work in 12 days, how many hours per day must he work to 
complete it in 8J days? ll|f hr. 

36. Two men engaged in trade, each with $ 2760. One of 
them gained 33^% of his capital, and the other gained 75%. 
How much more did the one gain than the other ? $ 1150. 

37. Mr. Brown earned $ 2.00 for each day of 10 hours that 
he worked. On Monday he worked 8 hr. 30 niin. ; Tuesday, 
9 hr. 10 min. ; Wednesday, 7 hr. 40 min. ; Thursday, 8 hr. 
30 min. ; Friday, 7 hr. 50 min. ; Saturday, 4 hr. 30 min. How 
much did he earn in that week ? $ 9.23. 

38. What must be the length of a bin 1 meter wide and 1 
meter deep, to contain 4500 liters of grain ? 4.5"". 

39. A milkman sold one morning 220 qt. of milk at 6 ^ a 
quart. His measure lacked i of a gill of holding a full quart. 
What was the actual worth of the milk sold ? $ 12.87. 

40. Find the proceeds of a note for $ 368, at 90 days, dis- 
counted at a bank at 6%. $ 362.48. 

41. Dorr & Co., piano dealers, select from the manufacturer's 
catalogue 3 pianos listed at $ 400, f 450, and $ 700, and order 
6 pianos of each kind. The trade discount is 60, 10, and 5. 
What is the cost of that shipment of pianos ? $ 3180.60. 

42. If I pay $ 45 interest for the use of $ 500 for 3 years, 
what is the rate? 3%. 
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43. Two brothers together own ^ of a flouring mill valued 
at 9 12520. A owns f as much as B. What is the value of 
each one's share ? A's $ 1252 ; B's $ 2921^. 

44. An agent buys for a manufacturing company 26750 
pounds of wool^ at 32 cents a pound, and receives a commission 
of 2f %. What amount does he receive ? $ 235.40. 

45. A man owns a house from which he receives a monthly 
rental of $ 25. The insurance on it for the year 1903 was f 8 
and the taxes were $ 36.75. It was vacant three months. How 
much was his net income from it ? $ 180.25. 

46. A man bought a piece of property for $ 2870 and agreed 
to pay for it in 1 year and 6 months, with 6^% interest. What 
amount did he owe ? $ 3149.825. 

47. A bill of goods at list prices amounted to $ 420.65. The 
discounts were 25% and 10%. What was due on the bill? 

$283.94. 

48. If the consequent is 13^ and the ratio 8^, what is the 
antecedent? 109|. 

49. Find the cost and the marked price of goods sold at $ .75, 
which was a reduction of 25% from their marked price and an 
advance of 50% upon their cost. 

Cost $ .50 ; marked price, $ 1.00. 

50. One half the sum of two numbers is 800, and one half 
the difference of the same numbers is 200. What are the 
numbers ? 1000 and 600. 

51. A man sold two houses for $3600 each. On one he 
gained 25%, and on the other he lost 25%. How much was 
gained or lost by the transaction ? $ 480 loss. 

52. A fisherman has four boats. One will carry 8 barrels, 
another 9, another 15, and another 16. What is the smallest 
number of barrels that will make full freight for any one and 
all of the boats ? 720. 

53. A lent B $ 1200 until the interest at 6% amounted to 
$ 720. How long was the money loaned ? 10 years. 
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54. The top of a castle is 45 yards high, and the castle is 
surrounded by a ditch 60 yards wide. What would be the 
length of a rope that would reach from the outside of the ditch 
to the top of the castle ? 75 yards. 

55. Three men trade in company; A furnishes $8000, B 
$ 12000, and C $ 20000 of the capital ; their gain is $ 1680. 
What is each man's share of the gain ? 

A's, $ 336 ; B's, $ 504 ; C's, $ 840. 

56. If a staff 3 ft. 8 in. long casts a shadow 1 ft. 6 in., what 
is the height of a steeple that casts a shadow 75 feet at the 
same tiine ? 183 ft. 4 in. 

57. A tax of $ 13662 is to be assessed on a village ; the prop- 
erty is valued at $1400000, and there are 2981 polls, to be 
taxed $ 2.00. What is the assessment on a dollar ? What is 
C's tax, his property being assessed at $ 12450 and he paying 
for 2 polls ? $ .005^ on $ 1 ; $ 72.47^, C's tax. 

58. At the rate of 36^™ per hour, how far will a^^ train run 
in 3 hr. 30 min. ? 126^. 

59. If the antecedent is $ 6.12^ and the ratio 25, what is the 
consequent ? $ .245. 

60. What is the rate of income upon money invested in 6% 
bonds, purchased at 87 ? 6||%. 

61. A merchant bought 360 barrels of flour, and after losing 
66|% of it, he sold 87^% of the remainder. What per cent 
of the whole had he left ? 4|%. 

62. A farmer used 77^ acres of land for wheat, 40f acres for 
corn, 1| acres for vegetables, 29^ acres for pasturage, and lOJ 
acres for an orchard. How many acres were there in his 
farm ? 159f A. 

63. How many silver spoons, each weighing 2 oz. 5 pwt., 
can be made from a bar of silver weighing 6 lb. 4 oz. 10 pwt. ? 

34 spoons. 

64. At what price must 4% stock be bought to pay a^ good 
an income as 8% stock bought at par? 50, 
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65. How large a draft at sight on London can be bought in 
Chicago for $ 1950, when exchange is $ 4.86f ? 

£ 400 13 s. 8 d. +. 

66. When taxes are $ 16 on $ 1000, how much is a person 
taxed who has $ 13000 worth of real estate and $'28000 of 
personal property ? $ 656. 

67. A, B, and -C agree to build a house. A and B can do 
the work in 32 days, B and C in 28 days, and A and C in 2(i 
days. How long will it take them to do it working together ? 
How long will it take each to do it alone ? 

All 18|^ da. ; A 5S^ da. ; B 70^ da. ; C 46^^ da 

6a A grain dealer paid $ 225 for insuring a cargo of wheat 

it 1|%. For how much was it insured ? $ 15000. 

69. If a note of $ 605.70, given May 20, 1900, on interest at 
8%, is taken up May 20, 1903, what amount will theii be due 
if no interest has been paid ? $ 751.07. 

70. If from a string 200 yd. 2 ft. long, 2.87^ ft. is broken ofE 
at one end, and 3.12^ ft. at the other, how long a string is left ? 

596 ft. 

71. How long must $204 be on interest at 7%, to amount 
to $217.09? 11 months. 

72. What will be the cost of a board 20 feet long, 22 in. 
wide at one end and 16 in. at the other, and IJ in. thick, at 
$25perM? $1.19. 

73. Two ships sail from the same port; one goes due north 
128 miles, and the other due east 72 miles. How far are the 
ships from each other ? 146.86 + miles. 

74. What was the list price of an article whose net cost was 
$ 4.50, after deducting discounts of 40% and 10% ? $ 8.33^. 

75. An agent sold goods to the amount of $ 1260. What 
was his commission at 3^% ? $ 44.10. 

76. If 15 men can do a piece of work in 36 days, in how 
many days can they perform the same work with the assist- 
•jnce of 9 men more ? 22^ da. 
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77. Find the compound interest of $500 for 2 years 6 
months at 6%. $78,654. 

78. What number is that which being increased by its half, 
its third, and 18 more, will be doubled ? 108. 

79. A furniture dealer paid $ 76 for tables and chairs, paying 
$ 3 for tables and $ 2 for chairs ; he sold 3 of his tables and f 
of his chairs for $ 23, and by so doing lost 8% on their cost. 
How many of each did he purchase ? 20 chairs, 12 tables. 

80. The shadow of a tree measures 42 ft. ; a staff 40 in. in 
length casts a shadow 18 in. at the same time. What is the 
height of the tree ? 93^ ft. 

81. Two men start from one corner of a park one mile 
square, and travel at the same rate. A goes by the walk 
around the park, and B takes the diagonal path to the oppo- 
site corner, and turns to meet A at the side. How many rods 
from the corner will the meeting take place ? 93.7 H- rods. 

82. A farmer had a field 21 rd. square. Three rows of wire 
fencing were put around it, costing 2 ^ a foot, 5% off for cash. 
If he paid cash, how much did the fence cost ? $ 79. 

83. The taxable property in a certain town is valued at 
$ 1360000, and a tax of $ 8840 is voted for school purposes. 
What is the rate of taxation ? .0065. 

84. What sum must be invested in U. S. 4's at 121^^, broker- 
age at 1%, to secure an annual income of $ 900? $ 27309.38. 

85. If I invest $ 867 in 6% bonds at 102, what income will 
I receive on my investment ? $ 51. 

86. How many meters of fence would be required to inclose 
a hectare in the form of a square ? 400 ". 

87. A grocer has a false balance, by which he sells 12 oz. 
for a pound. What is the real value of a barrel of sugar that 
sells for $28? $21. 

88. B owned 75 shares of stock in a building association, at 
$ 50 each. The association declared a dividend of 8%, payable 
in stock. How many shares did he then own ? 81 shares. 
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89. What IS the yohime of a sphere '39 ft. in diameter if the 
Yolume of a sphere 13 ft. in diameter is 1150.3 cu. ft. ? 

31058.1 cu. ft 

90. A, B, and G in partnership gained $ 3192. A's stock 
was $ 5600, which was 1^ times B's, and B's was 1^ times C's. 
What was the gain of each ? 

9 1344 A's, $ 1008 B's, $ 840 C's, 

91. Find approximately the number of kilometers in 235 mi 

376^". 

9Z A bin that is just twice as long as it is wide or high 

holds 500 bushels. What is its length ? 13.55 ft 

93. What income will a man derive from $ 10777.375 in- 
vested in railroad bonds paying an annual dividend of 10%, if 
he buys them at 98|, brokerage |% ? $ 1090. 

94. How much is gained or lost by buying 440 lb. of dried 
fruit at 10 ^ a pound and selling it at 22 ^ a kilogram, counting 
2^ pounds to the kilogram ? Nothing. 

95. I sent my agent $ 53500 to be invested in Illinois Cen- 
tral Railroad stock, which was selling at 107. What amount 
did he purchase ? $ 50000. 

96. How far from the base of a building must a ladder 50 
feet long be placed to reach a window 40 feet from the ground ? 

30 ft. 

97. What per cent of income does stock paying 10% divi- 
dends yield, if bought at 106 ? ^U%- 

9a A man was offered $ 3675 in cash for his house, or $ 4235 
in 3 years, without interest. He accepted the latter offer. How 
much did he lose, money being worth 7% ? $ 175. 

99. What must I pay for a 6% stock so that the investment 
may yield 5% ? 120. 

100. A cistern with a capacity of 200 gallons can be filled by 
one pipe in 15 minutes and emptied by another pipe in 40 min- 
utes. If the cistern is empty and both pipes are opened at 
once, how long will it take to fill it ? 24 min. 
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